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SPARES 


Total Target Cost 
Total Estimated Cost 
Underage 


Incentive Profit © 30% of Underage 
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Total Profit 

Total Estimated Cost 


TOTAL AMOUNT 
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Total Estimated Cost 
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Target Profit 
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EXHIBIT 2 
Page Л of 1, 
FINAL PRICE  REDETERMINATION 
TOTAL CONTRACT COST SUMMARY 
Totke) Costs | 
/ Тобе, 
ho One-hundred-eight (A08) F-1024 Airplanes | 8 76,897,128 ) 
/ 
22 Twenty-eight (28) TF-102A Airplanes 22,083,571 \ 
Я ing Uni \ _ 1,804 De 
3. Five (5) Mobile Training Units \ 24 2204282 ЖОО 
Š 1 2 
4 Spares | 9; 98,30 HAUL 
So Ground Support Equipment and Spesial Tools | | 8 2 
7 62, e 25 
TOTAL COST \ 


Un sts = Losa Mobile Training Units, Spares, Ground Support Equipment 
And Spesial Tools 
Unit 


22 Onechundred-sight (108) F-102A Airplanes $ 712,030 


Фо ‘Twenty-eight (28) TF-l02A Airplanes $ 788,699 
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Manufacturing 
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Material & Other 
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Other Divisions 

Subtotal 
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General Office 
Property Taxes 
Year End Overhead Adj. 
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Actual Cost 


Through 30 Sept. 1958 


$ 2,786,698 
$ 10,613,808 
$ 30,755,497 


19,867,352 
12,785,942 


9 1,791,290 
% 199,801 


EUR 
$ 98,251,282 


$ 
724,612 


$ 724,612 
$ 724,612 
$ 

$ 1,651 
32-022 
3 122.216 


$ 2,786,608 
$ 10,613,808 
$ 30,755,497 
20,591,964. 
12,786,942 
9984539 


š 96,984,904 


$ 1,791,290 
$ 201,452 
Be  — 32022 
$98,980,699 
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FINAL PRICE ARDETERMINATION 


(5) Mobile Training Units 


Contract Summary 
Item Cost 
Definitive Contract 44 „261. ‚000 
Supplemsntal, Agreenents 
18. Specification Change 8 325,367 
23. Specification Change 55,453 


24 Add Alternator and Constant 

Speed Drive 163,625 
Що Correct Erron in S.A. #23 No Cost 
TOTAL SUPPLEMENTAL AGREEMENTS Ф 53244445 


GRAND TOTAL 5,695,446 


Profit 


$ 92,880 


| $ 26,029 


35636 
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е 1. PURPOSE. Os 


Os, 95 о; Og Og Og Og Og 0; Oç Os 04 Og 0. Os 0 


0. 1F-1024-1 
о: T.O. 1F-102A-15-5 P 


о. | OPERATIONAL SUPPLEMENT 


с FLIGHT MANUAL Os 
о: USAF SERIES 
$ 


F-102A лю ТЕ-102А |. 


AIRCRAFT 


+ 


. THIS PUBLICATION SUPPLEMENTS T.O, 1F-102A—1. Reference t © 
94 this supplement will be made ов фе utle page of the basic manual by $ 
personnel responsible for maintaining фе publication in curreat status. 


COMMANDERS ARE RESPONSIBLE POR BRINGING THIS SUPPLEMENT 9 $ 
TO THE ATTENTION OF ALL APPECTEB AIR PORCI PERSONNEL. 


| To provide operating iastructioes end system descriptos Гог airplanes equipped with in-flight re- 
| fueling capability. 
| Og 


2. GENERAL. 


o Some airplanes are equipped with an :o-(light refueling system to provide increased ferry range. The 0 

| “$ descriptive information and operating procedures in this supplement were developed from actual aircraft $ 
| proofing sad flight test. This aupplemeot is designed to provide minimum Coverage on the in-flight re- 

fueling system. Reference о T.O. 1-10 -1—3 is essential for complete understandiog of the ге ме Пад 


| о < operatios. Os 
3. INSTRJ'CTIONS. . 
6 . IN-FLIGHT REFUELING WITH КС-135 TANKER 
> 


Some airplanes are equipped with ia-flight refueling capability бос (егеу mission operation. fa-flight 
refueling is accomplished by the probe and drogue method of refueling using the KC.—135 tasker. The 
| . system coasiats of an exterior tripod mounted probe asscably installed on the right forward side ef the 
9.. fuselage adjacent to the canopy. Estetior tubing, coamecting the probe assembly to che airplaae fuel Os 
supply system, із routed alt along the right side of the dorsal fairing to фе forward point of the vertical ! 
stabilizer. The tubing enters the fuselage at this point aad tees into the refueling crossfeed line фас 


o interconnects Фе left and right wing refueling system. To accomplish refueling, the airplane is flown re) А 

| % to в роз: поа where the refueling probe eagages the tanker drogue refueling receptacle. Refueling is ac- $. 

|. complished at approximately 1,100 pounds рес minute. fn-flrght refueling replenishes the wing tanks but | 

Ка does aot replenish the exteroal tanks. Refoeliog shutoff occurs automatically withie the airplane fuel 

Le $ system {refueling shutoff valves) in the same maoner as during соган! ground refueling. Os 
МА FORCE, AFPA SAAMA, 29 DEC 068-2036 z 1 


Ps Os Os Os Os OPERATIONAL SUPPLEMENT 05 9; Os Oy 


T.O, 1Е-102А-15-5 


кг 


Cruise altitude for refueling is 30,000 fees. Cruise airspeed for refueling і 277 KCAS (270 KIAS). 
Lower altitudes may be required fer abaomalty high free air temperatures. Refueling probe diseagage- 
ment is accomplished by reducing engiae thrust approximately 1 ot 2% rpm and permit tanker w move 
away. For information of tanker operation, readezvous, and communications procedures refer to T.O. 

1 -1C -1- 3. 


IN-FLIGHT REFUELING PROCEDU RES 


1. Establish radio coatact with the tanker using specified Communication procedures aad assume 
observation position (refes со Т.О. 1-1С-1-3). 


2. Whee cleared to the precomtact posi tina, meve to фе rear asd slightly belew the refueling drogue. 
Tunkcr boom angle will be 0° azimuth aad 389 elevation. 


3. When cleared to contact, operating under command of the tanker, move to position the probe ap- 
proximately 5 со 10 feet from and aligaed with the deogue. Establish а closure cate of about three kaot; 
Ну refueling probe into the drogue using the ead of the boom о: the tanker aircraft as а formation refer- 
ence, Extremely slow closure rates may not provide a proper drogue and probe eagagement for fuel 
transfer, - 


Do not attempt to «hase Ше dregue se pitch. Пізге- 
gard small osçillatuoas of the drogue abile closing fer TN 
contact. Contact from closure rates bi gher thas about 
3 knots are likely to cause the hose to whip, possibly 
damaging the probe, drogue, ог receiver atr: raft. 


* 


4. After coocact, maintain the drogue роз: чоп at a point forward, slightly higher, and to the left of 
the &ormal trailing position of the drogue. There should be approximately 2 feet of slack in the hose 
forming a loop away from the receiver. Smooth aad precise pitch aad baak control is essential for safe 
refueling operations. All corrective actions should be smooth and gradual ы 


$. Wich фе Ме! quantity gage selector knob in the TOTAL position, nore refueling progress by ob- X 
serving the fuel quantity gage. Whea the tanker crew indicates zero transfer rate, check the fuel quan- 
tity gage foc maximum transfer. Fuel quantity gage will read approximately 6,100 to 6,300 pounds. 


6. After completion of fuel transfer, and upon signal from the tanker, commence probe disengagement. 
Position the receiver so that the drogue is aligned a:th, but slightly Jower than the dis gue's normal ia- 
trail position. Slowly back off until the hose is strasgh:. Reduce тре Гог 2% for роз: уе separation. 

A slight sose-dowa pich change may occur at disconnect because of the discoanect torce required to 
disengage the drogue. 


FLIGHT CHARACTERISTICS 


The in-flight cefueling instaliation may адисе wind noise in the form of a whistling souad which te 
clearly audible in the cockpit. This noise is usualiy appareat above approximately 240 KIAS below ap- 
proximately 20,000 feer, 


The system alse iadaces an airflow such har the sight speed brake partially loses cifectiveness. 
This induces a left yaw condition when вресд brakes are open, The yaw coaditiosa is amplified ав air- 
speed increases but may be detected at any speed over approzimateiy 200 KIAS. Flight tests demoa- ` 
strated that фе yaw presents no aircraft control problems either during flight ог in the approach and 
landing. а 


Aircraft perfomance is degraded an estimated 20% wib the in-flight refueling installation iacosporated. The L 
extent of degradation will be verified by operational experience, . 


Ae 


хай : TEW 
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FLIGHT LIMITATIONS 
With in-flight refueliag capability installed, фе following limitations apply. 


Airspeed: Mach ,95 or 435 KIAS, whichever occurs first (ваше as external-taaks-iastalled limit 
tea). 


Load Factor: -2.7 to +5.3 (same ав exteraal-tanks-empty limitation). | 
Speed Brake Operation: Because of фе yaw induced by the installation, speed brake operation із: E, | 
: limiced to below 300 KIAS. | rM | 


When ia-flight retueling ів saticipated, take-off aft CG limits should aot exceed 30.8% МАС. 


END 
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SUMMARY 


Flight evaluation of the F-106A improved external fuel tank installation 
was successfully accomplished in 21 flights during the scheduled test 
period from 29 March to 30 April 1965, During this program the 
desired objectives were achieved: 


Flutter - free of flutter throughout the flight envelope. 


Stability & Control - Satisfactory above 10, 000 feet, low-altirude/ 
i high-speed clëvator crim requires further investigarion, 


Performance + equal to or less than drag decrement predicted, 
| | 
| Structure - satisfactory. 
| е | Weapons Launch - same as asic aircraft, 
Jetttsanahility - clean separation, no adverse effects, 
Function - satisfactory throughout flight envelope, 


The imp£oved external fuel tank installation with Aero 7A rack 15 considered 
sultable for tactical application, 
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Flight 
№. _ 
435 
436 
437 
438 
439 
440 
441. 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 


452 


453 


Purpose 


Baseline Pexf. Data 


Baseline Pexf. Data 


Flutter Survey 
Flutter Survey 
Flutter Survey 
FTF 


Baseline Perf. Data 


Performance: 
Flutter Survey 
Flutter Survey 
Flutter Survey 
Stability & Control 
Structural Demo. 
Stability & Control 
Stability & Control 
Structural Démo. 
Structural Demo. 


Armament Firing» 
(2 AIM-4 missiles). 


Armament Firing 
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FLIGHT HISTORY 
S/N 59-061 


Configuration 


Clean 

Clean 

Tanks on-em pty 
Tanks оп -em pty 
Tanks on- 1/2 fall 
Clean 

Clean 

Tanks оп- full 
Tanks on-i/2 full 
Tanks on-em pty 
Tanks on-1/2 full 
Tanks on-1/2 full 
Tanks on-1/2 full 
Tanks on-1/2 full 
Tanks on-full 
Tanks on-1/2 full 
Tanks m-1/2 full 


Tanks on-em pty 


Tanks on-em pty 


Date: 


3-29-65 
3-30-65 


3-31-65 
4-1 -65 


4-2-65 
4-7-65 
4-8-65. 
4-9-65 
4-9-65 
4-12-65 


4-13-65 


4-15-65 
4-14-65 
4-15-65. 
4-15-65 
4-16-65 
4-20-65 
4-26-65 


4-27-65 


(2 AIM-4G missile’ and 1 АЩ-2А rocket) 


External Tank 
Jettison 


External Tank 
Jettigon 


Structural Demo 


Structural Demo &' 


Rolling Capa bility 
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Tanks on-em pty 
Tanks on-1/2 full 


Tanks empty 


4-29-65 
4-30-65 
1-26-65 


12 -1 -6 3 


Duration 


1:05 
1:06 
0:38 
0:54 
1:12 
0:48 
1:09 
1:24 
111 
0:47 
0:47 
1:13 
0:40 
0:58 
1:03 
1:01 
0:52 
0:38 


0:47 
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Capt. R. Scott 


Capt. J. Taylor 


Capt, S, Armstrong 


Capt, |. Dunbar 


- 


(, n [ NON 
aW 
GENERAL DYNAMICS | CONVAIR 


MODEL TT 
REPORT NO. GD/C -65-034 


INTRODUCTION 


This document presents results of a flight test program conducted to 
demonstrate structural integrity and functional operation of the F -106A 
‘improved external fuel tank installation. Data parameters were utilized 
to provide limited aircraft performance and flight characteristics, and 
со demonstrate separation characteristics for tank jettisons and arma- 


ment firings. 


The test program was conducted at Holloman Air Force Base, New 
Mexico for the San Antonio Aic Materiel Area; under Contract 

AF 41(608)-27335. Duration of the flight program was from 29 March 
to 30 April 1965. Additional structural demonstration tests were con- 
ducted under Contract AF 41(608)-37105 on 26 November and | December 
1965. 


Maintenance of test al rccalt and aircraft AGE was accomplished by AF MDC 
personnel, АЕМОС provided aircrews for test and chase aircraft, 
Maintenance of test instrumentation was accomplished by Hughes Aircraft 


Company and telemetry assist was provided by the Dynalectron Cor poration . 
Maintenance of the test-modified aiccraft systems and AGE associated 
with the modifications was performed by Convair. 
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CONCLUSIONS AND RECOMMENDATIONS 


The Е -106 with improved external fuel tanks is free of flutter throughout 
the performance envelope. 


Stability and control characteristics of the aircraft with tanks is satis- 
factory abave an altitude of approximately 10,000 feet. Below this altitude, 
more down elevator than is available is requived in a portion of the tran- 
sonic-supersonic region. Because insufficient test dara exists in this 
region. Convair cecomments that an F -106 squadron 1ow-level/tcansonic - 
supersonic capability be evaluated, This evaluation together with present 
low-level tactical requirements will establish chc need to investigate 
aircraft Халк suitability or modification for this low-level /high-speedt 
region, If the 360 gallon tanks will be used as presently installed, Convair 
recommends an "Trformation" paragraph be placed in the handbook to 
inform the pilots of the level flight elevator trim condition in this low -level/ 
high-speed portion of thé flight envelope. 


The aircraft with tanks essentially duplicates clean aircraft characteristics 
of dynamic longitudinal stability, dutch toll, and both static and dynamic 
lateral -ditecrional stability. 


Qualitative per formance comparison of the test aircraft with and without the 
improved external fuel tanks produced drag decrement and A Ср attributable 
to the tank installation which agreé with predictions, The predictions are 
therefore justified and the performance requirements satisfied, 


Structural demonstration confi ттк d the structural integrity of the tank 
installation within limitations of the program, 


Jettisonability of the inrproved external fuel tanks is excellent both sub- 
sonically and supersonically. The tanks cleared aircraft structure and 
separated cleanly during all drops. 


Separation and trajectory of AIM-4 missileg and AIR2A tockets are 
unaffected by installation of the improved external fuel tanks. 


The improved external fuel tanks function satisfactorily айы ыы. the 
performance arid maneuvering [ight envelope. 
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CONFIGURATION 


The test airoraft employed for this program was a Standard production 
version F-106A, USAF Serial Number 59-061, The aircraft was modified 
during a three-month period at the contractoór's San Diego facility, to 
incorporate the improved external fuel tanks system and required test 
instrumentation components (Reference “Instrumentation”, page 5.) 


gallon tanks, "Ihe improved tanks are 24 inches in diameter, 278 inches long, 
have a cylindrical section, 113 inches long, a paraboloid nose section, a | 
conical tail section and provide a usable fue] volume of 360 0,5. Gallons each 
(Reference Figure L). System operation, including installation and schematic 
drawings, is described in detail in Volume 1 of this report. Localized 
structural modifications to the wing, described im Volume По of this report, 
were accomplished to accept the new installation and to provide structural in- 
tegrity for the increased-weight Stores. For purposes of this program, test 
tanks were fabricated incorporating fuel-proofed test instrumentation 
components, enabling in-flight data measurements to be obtained with tanks 
fueled and functional. Four tank shells, with no system plumbing, were also 
fabricated and were used for the jettison tests. 


The tank suspension system uses an Aero 7A ejector rack enclosed in ип aero- 
dynamically faired pylon which is semi-pérménently attached to the aircraft. 


Pylons and racks remain with the aircraft when tanks are jetrisoned. Power 
for the Aero 7A éjector racks is supplied by the 28V DC essential bus. 


Modifications to the fuel system included incorporation of single-point refueling: 
provisions (in addition to tank remote-fill provisions) and an external fuel 
quantity paging system (full-empty indication). The production installation will 
incorporate а gage; however, а dipstick was used during the test program, 

as à suitable gage was nët available. The production fuel indicating system 

will receive power from the 28V DC non-essential bus. 
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INSTRUMENTA TLON 


Test instrumentation systems used to record in-flight data measurements 
consisted of a 9-hole photopanel; two 26-channel oscillographs; anda 10- 
channel, continuous FM: BM telemetry system. Basic recording system 
components were mounted in the missile bay, with cockpit controls. 


Telemetry was employed to provide in-flight monitoring of dynamic 
characteristics during flutter testing. Real-time oscillograph and Sanborn 
recordings of telemetered data were obtained; the Sanborn recordings were 
visually monitored by a Convair dynamics analyse for purposes of safety- 
of-tlight and to expedite the rest program. 


Missile and rocket separation was monitored by а l6mm, 200 frames/second, 
bay viewing camera, mounted in өле of the L/H empty tank shells fabricated 
for the jettison tests. Two forward-viewing 16mm, 200 frames /зесопа, 
strike cameras were also mounted in the left and right wing root fairings to 
record missile end rocket initiul trajectory, fer comparison with previous 
F-106 firing records. | 


Photo-chase plane l6mm, 500 frames/second, hand-held camera coverage 
was obtained for the jettison and armament firing tests. 


Data méasurements and recording systems used are listed in Table 1. 
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TABLE I 
DATA MEASUREMENTS/TEST INSTRUMENTA TLON 1181 


Recording 


Measurement Sy tc 


Airspeed, Mach 
Altitude 


lotal Fuel Remainin g 


سر دم Pw‏ 


Total Temperaire | P/P, Ose 
RPM, Хо P/P 
Turbine Outlet Total Pressure, Pty p/P 
Clock Р/Р 
Data Correlation All 


Normal Acceleration at C.G. TM, Ose 


Lateral Ассеїе ration at C.G. Osc 


= 
e OO O00 N съ tu 


— 


Pitch Attitude 056 
Roll Attitude 

Pitch Rate 

Roll Rate 

Yaw Rate 

Angle of Attack 


LI — ғ- xA iL 
С n A Оо Мм 


к- 
ч 


Angle of Sideslip 


Rudder Position 

L/H & R/H Eleven Position | 

Normal Acceleration, L/H & R/H Tanks 
Lateral Acceleration, L/H & R/H Tanks 
Normal Acceleration, L/H & R/H Wing Tip 


Normal Acceleration, Nose Cone 
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TABLE Т 


(Continued) 


Measurement 


Rotational Velocity, R/H & L/H Elevon 
Rotational Velocity, Rudder 

Fuel Flow, L/H External Tank 

L/H & R/H External Tank Shut-Off Valve 


L/H & R/H External Low Fuel Remaining 


L/H Bay Viewing Camera 
Photo Chase Mane Coverage 


Wing Roor Forward Viewing Cameras 
(L/H & R/H) 


Range Code Timing 


Recording System: 
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DATA MEASUREMENTS/TEST INSTRUMENTATION LIST 


Recording 
System 


Р/Р 
Р | /P 
L6mm 


L6mm 


16mm 
Osc 
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DISCUSSION OF TEST RESULTS 


FLIGHT FLUTTER TESTS 


Exiexual ranks half-full and еу and test altitudes of 8,000 and 57,000 feet 
made up tho four parameter points selected for the Tight lutter clearance 
tests. Al each of these conditions. summarized in Table Il, the aircraft was 
Пома through rhe range of Mach numbers achievable in level flight. A dive 
from 20, 000 feet аба LO? descent angle was subsequently used to clear the 
vehicle to the dynamic pressure limit at 8,000 feer. 


The preferred method of excitation of the aeroelastic vibration modes was by 
pulse inputs to the élevaror, aileron and rudder channels. On occasion, how- 
ever, the turbulence at tesi altitude produced nivplane vibratory responses 
which obscured the central pu 156 generated responses. In those cases where 
the turbulence was not continuous the aircraft vibratory response and sub- 
sequent decay were relied upon for evaluation of the degree of flutter stability. 


Duriüg the сны, Чака was recorded continuously. Onboard recording was by 
oscillogram while tape and Sanborn recordings were utilized at the telemetry 
ground station. Three eight-chanag! recorders were employed for real time 
presentation of data, То facilitate evaluation of the data, cach Sanborn re- 

corder was presenting the same channels but with different low pass filters. 


е Sanborn #1 О to 20 cps 
Sanborn #2 Ü to 35 ups 
*Sanborn #3 0 te 45 or 60 cps 


“Right 45 eps Filters not availa Ме 


Although all dat? channels were observed continuously during tests, those 
associated with Ше tanks were found to be most active and produced the 
better quality data. Figure 2 shows a Mach number sequence of control 
pulse induced respunses for the left external tank vertical accelerometer. 
(The square pulses arise from an onboard electrical disturbance and ате 
not data.) 


In addition te being: representative of the type of data available for evaluation, 
the sequence up to and including 0.59 Mach poings up die fairly abrupt de- 
crease in damping to be expected as the transonie region is encountered, 

The damping at 0.89 Mach (tanks half full,tltitude = 37,500 feet) if felt to be 
the minimum amount observed but still represents a comfortable margin. 


In consequence of the tests conducted and the evaluation of the гези ng data, 
Ц is concluded that the F-106 aircraft with improved external tanks is [rec 
from Попев throughout its peztormance envelope. 


Flight 


437 


442 


P, 
F; 
P, 
P, 
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SUMMARY OF FLUTTER TEST POINTS 


Test ** 


P, R, Y 
P, R, Y 
P, R, Y 


P, R, R, 


P, R, Y 


Р, K, К, К, Y 
P,R,R,R,Y.Y 


Py В; X 
PS 
R, Y 
R, 
R, 


R, 
P, R, 


P, R, 
P, R, 


Y 


GHD 


TABLE T 


Mach 


. 81 
‚79 


* Test Series Shawn in Figure 2. 


444 
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01 


Altitude 


37,500 
37,100 
37,300 
37,500 
, 400 
7.800 
38,100 
38,900 
37,700 
37, 100 
37,100 
36, 800 
37,300 
36,300 


39,300 
39,200 


0,100 
5, 400 
8,500 
8,700 
9, 400 
8,600 
6,600 
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Configuration 


Tanks Empty 
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TABLE Il 


SUMMARY OF FLUTTER TEST POINTS 
(Continued) 


Plight Test *^ Mach. Altitude Configuration 


439 P, R, Y Же Е 37,300 Tanks Half Full 
| P, R, X 278 37,400 
| 37,300 
37,400 
37,400 
37,500 
37 , 400 
38,200 


| 7 | | 37,500 
“ Ы E 37,300 
37,400 
36,800 


36,700 


36,900 
36,700 

57,000 

£,600 

8,500 

P, В | 8,400 

| P, В, У .96 8,700 
| р, R, Y 1.03 8,800 


* Test Series Shown in Figure 2. 


++ Р - Pitch Maneuver 
2 <, | R - Roll Maneuver 
И | Y - Yaw Maneuver 
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DISCUSSION GF TEST RESULTS 


STATIC AND DYNAMIC STABILITY 


Stability and control characteristics were evaluated at 37. 000 feet and 
15,000 feet altitude with tanks empty. 


Dynamic longitudinal sta ability was investigated by applying lg elevator 
pulses with danrpers on and uff, in an atrempt to excite the short period 


mode. Checks were scheduled av 35, 000 feet за stabilized speeds 


Mach 0.9, 1.5 and 1.7: and at 15,000 feet with stabilized speeds of 

Mach 0.9 and 1.3. Figure 3 presents dynamic longitudinal stability 

data obtained with dam pers ot£ in the form of periods of oscillation and 
times tû damp to 1/2 amplitude versus Mach numhers; and Cycles to 
damp to 1/2 ап ие versus periods of oscillation. Figure 3 also shows 
a good comparison of tho clean ашестай data, obtained from Reference 7. 
with tank data obtained during this test program. Figure 4 pr esents 
dynamic longitudiual stability data ра with dampers on in the farm 
of periods of oscillations versus times to damp to 1/2 amplitudo. АП 
maneuvers: performed resulted in positive aircraft damping and the motion 
of the elevator fullewing release by the pilor was essentially dead^ea 

The data shows the atreratt exhibits more positive ca. E at the lower 
specds, altitudes and with danipers "ON". There was no tendency for 
sustained or uncontrollable oscillations, The airer aft with the improved 


360 gallon external tanks аге essentially the same as the clean F-106A air- 


craft and meet the requirements Set forth by MIL- F-8785 (ASG) dated 
10 February 1959. 


Rudder-Doublet inputs were applied at Mach numbers of 0.9 and 1.2, 
at 37,000 Feet and 14,000 feer altitudes, to investigate the Dutch-Roll 
mode with dampers on and off. Representative plots for dynamic lateral- 


directional stability (times го damp to 1/2 am plitude versus periods of 


üscillation with dampers on and off) are shown in Figures 5 through 7. 
The dynamic latoral-directional stability dara obtained with the improved 
external tanks and dampers “ОМ” show the afreraft well within the 
requirements of Mlb- F-87855 (ASG) dated 10 February 1959. Comparison 
with clean aivevaft data, Reference 7, shows the dynamic Literal- 
directional stability unaltered hy the instullation of the improved 

external tanks. Although no dampers "ON" dynamic lateral- directional 
stability data are presented for the improved externa! tanks, pilots 
qualitative evaluation indicates the damping is satisfactory throughout 

the flight envelope. 
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DISCUSSION OF TEST RESULTS 


STATJC AND DYNAMIC STABILITY (Continued) 


Static lateraT-directional stability was evaluated by performing constant-heading 
sideslips up to full rudder deflection, at Mach 0,9, 1.23, 1,35, and 1.7 at 38,000 
feet; and Mach 0,9 and 1,15 «at 15,000 feet altitude, Delta aileron and rudder 
required per деца sideglip angle versus Mach number are presented in F Igure 10, 
Rudder angle, lateral acceleration, and aileron versus sideslip angle are shown 
in Figures § and 9,  Státic-lateral directional stability parameters, д SA А P 2 
ЛА В at the various flight conditions were determined from the slopes of the 
rudder angle and aileron angle versus sideslip curves in Figures 8 and 9. These 
dara were then compared with clear airplane data from Reference 7. А compari- 
són of the data, F igure 10, shows the static lateral-directional stability with the 
improved external tank& essentially the same as that of the basic airplane. In 
general, variations of sideslip angles increase linearly with rudder angle 
deflections. 


Static longitudinal stability/trim effectiveness was investigated at an altitude of 
35,000 feet by performing accelerations from Mach 0,9 to V тах. Static longi- 
tudinal stability data were also obtained from other tests at altitudes of 16, 000 
and 8,000 feet. Trim elevator required versus Mach number is presented іп 
Figure u fot the above altitudes and for Convair clean F -106 data (Reference 7), 
Category Il clean Е -106 data (Reference 8), and пуо trim points from the 230 
gallon external tank program, 


For the test conditions illustrated in Figure 1, thé general elevator requirement 
with improved external tanks is "more down elevator" than required for the 

clean aircraft. For all ¢onf igurations іл the transonic region, more down elevator 
is required for level flight than ас subsonic and supersonic speeds. The combini- 
tion of these two conditions results in the requirement of mote down elevator 

than is ávatlable (8 degrees) for the low altitude region shown in Figure ПА, Note 
that the shaded area іє а preliminary theoretical estimate, and that the actual 
boundary may extend both within and outside this shaded area, It is believed that 
in thé transonic region tünpingement of tank shock waves forward of the a [с та 
center of gravity increases the requirement for down elevator te maintain level 
flight, Shock waves developed from the 230 gallon external tank installation 
impinge closer to che aircraft center of gtavity because of the shorter tank length, 
xesulting in elevator trim requirements similar to the clean aircrait as shown іп 
Figure Ц. 


In the shaded region of Figure ПА, more down elevator is required for level 
flight than is available; The effect of Inadequate down elevator capabllity is to 
restrict high-speed pursuit tactics at low altitudes, During the Е-106 test 
program, the contractor and Air Force tests in the low-level /high-speed area 
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were primarily conducted to satisfy general flying capabilities, Since little com- 
parativé test data exists in this area, Convair recommends a squadron evaluation 
of the Jevel-flight high-speed capabilities of che F-106 aircraft co establish а combat 
level-flight criteria, if less than the present handbook design limitation, There axe 
tank design and instalation mc 'ifications and possible center of gravity changes 
which can be evaluated for alleviation of the present elevator trim requirements 
should the basic aircraft demonstrate sufficient low-level /hiph speed, fevei-flight 
capability and should thg tactical utilization require this low-level /high-speed | 
flight regime, 


If the 360 gallon external tanks will be used as presently installed, Convair recom- 
mends an "Information" paragraph be included in the handbook to inform pilots that 
level flight in the boundary of thé low-level/high-speed area, Figure ПА, requires 
full down elevator, and that rhe aitccaft will climb if level flight is attained by 
initially diving into the area or by decelerating through che area, 


Uxamination of Figure П shows apparent data discrepancies and data point scatter: 


. Variation up “9 2 degrees in elevator trim for clean aircraft curves 

Variation up to 1.5 degrees in elevator trim at 35,000 feet for this tes program 

Maximum down elevator: 

ay Medsured 7,25 degrees at 8,000 feet in level flight, and 8,3 degrees 
during dive fram 19, 000 го 8,000 fect - а difference of 1,05 degrees for 
maximum tlown elevator, 

b. Thz actual maximum down elevon deflections were measured as 8,0 
and 8,25 for left and right elevons respectively, 


Many elements contribute to apparent dara discrepancies ünd data scatter, some are: 


1. Instrumentation system items such as components, pickup location, cali- 
brations, galvanometer linearity and sensitivity, and oscillogram shrinkage, 

2. Difficulty in obtaining accurate daca. in the tran sonic flight regime, 
Difficulty in оса ning: stabilized parameters because of atmospheric conditions, 
Inability to correct for acceleration conditions on this program due to 
accelerometer instrumentation accuracy, 
Useable elevon calibrations were provided after completion of this flight 
program. 


The longitudinal crim data obtained on this program serves to establish trends, 
not absolute data, However, since these trends agree closely with pilot reports 
ancl generally follow previous elevator trim curves, the longitudina | trim dara 
is considered adequate for general analysis, 
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Aileron Rolls 


Lateral control characteristics were evaluated ar 15,000 feet altitude with 
empty external tanks installed. Aileron rolls to the left and right were 
performed by abrupt application of aileron at ‚89 and 1.1 Mach numbers 
with dampers "on". Figures ША and 108 present the results of the full 
deflection aileron rolls in the form of roll vate versus differential elevon 
and rol] rate versus Mach number. These data, presented with General 
Dynamics/Convair and Air Force Category H test data, show some 
decreage in roll rate with external tanks installed, However, che aircraft 
with external tanks meets minimum rofling performance requirements 
spécified by MIL -F-8785 (ASG), 
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.MANBUVERING CHARACTERISTICS 


Maneuvering flight characteristics wexe scheduled to be evaluated by 
' conducting a “wind-up turn’, constant 3p load factor deceleration 


CNN BEER TR RU 


from Vmax to 0.9 Math number at 35, 000 feet altitude. Tanks were 


empty and dampers were off during the maneuver. Analysis showed 


the data obtained from the above scheduled maneuver produced an 
altitude variation ranging trom 40,360 to 35,800 feet Hc. Therefore, 
the dara obtained were divided in two (2) altitude gxoups: (1) points 
near 40,000 feet, and (2) points near 35,000 feet. 


Figure 12 presents the average elevon required per unit load factor 
versus Mach number. Figure 12 also presents a comparison between 
the clean basic airplane and the improved external tank airplane. 
From the above Figure, it is obvious that an adequate curve definition 
cannot be made of the improved external tank data points. Adequate 
curve definition dictates that data be obtained at a constant altitude 
for 3, 2, and Le decelexrations. 
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AIRCRAFT PERFORMANCE 


The testing conducted during this program had as its purpose the 
functional Sua ldiHon of the 360 gallon improved externa] fuel tanks 
and of an F-106 equipped with these tanks. Part of the functional 
assessment is, of necessity, à limited appreciation of the aircraft's 
performance capability with the improved tanks. The demands of 
function can, however, be satisfied by a simple comparison of the 
test aircraft with and without the iniproved tanks. Jt is neither 
necessary nor desirable to ré-establish basic aircraft performance 
as such would be a. prodigious and expensive undertaking. 


The validity of a simple comparison depends upon elimination of the 
extraneous significant variables and the capability of correcting test 
parameters to comparable conditions. Valid methods exist by which 
drag can be corrected for dynamic pressure, Mach number, weight, 
and center of gravity thus permitting reduction of all the variables in 
drag except for the improved tank effect. Drag, however, is not 
directly obtaitied but rather is deduced ав the differen ce between thrust 
and excess thrust. The total energy method is a quite straightforward 
method of obtaining excess thrust so, by elimination it may he said 
that the validity of a simple comparison hinges upon the validity of the 
relative thrust levels, The paragraph following will examine the thrust 
characteristics for the purpose of verifying relative thrust levels. 


The classic definition of thrust as the net change in momentum is of 

only academic interest here since momentum is, by itself, not a 
measuxable quantity, Of far greater interest is the pressure, temperature, 
and rotor velocity measurements by which momentum is calculated. 

The enginé manufacturer has developed computational techniques using 
engine pressure ratio as the primary variable. In the case of static 
operation, this technique is of such accuracy as to be used for trimming 
engines to specification thrust, i.e., the relationship between thrust 

and engine pressure ratio is accurately predictable. It may, therefore, 
be stated with a high degree of accuracy that engine thrust statically 

will vary solely as u function of com préssor inlet temperature. In-flight 
thrust calculations, while che same im principle, axe considerably more 
complex due to the effects of ram and altitude. The engine fuel control 
will still schedule the engine (military rpm) to produce the same engine 
pressure ratio versus compressor inlet temperature curve as the static 
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AIRCRAFT PER FORMANCE (Continued) 


engine trim curve. It is also true that engine thrust will vary as a 


funetion of compressor inlet temperature at fixed ram and altitude 


conditions. Similarly, installation effects can he shown as fixed 


ratios for given valies of ram, altitude, and temperature. 


hilet pressure recovery anc additive drag are each functions of Mach 


number and mass flow. Ejector augmentation is a function of Mach 


FORM 18120 IREV.12 / 61): 


number and. nozzle pressure ratio (the cffects of altitude while pro- 
nounced at lower altitude are negligible above 35,000 feet). Therefore, 
while the installation effects are not all simple functions they reduce to 
simple functions when placed under the same constraints as uninstalled 
engine thrust, 1.е., the same Mach number and altitude. The installa- 
tion effects do not, therefore; compromise the analogy and it may be 
stated that installed engine thrust is a function of compressor inlet 
temperature at fixed ram and altitude. 


Up to this point little has been said of tolerances. Tolerances can in- 
fluence the application of analogy to physical output. It is worthy of 
note that the effects of ram and altitude exaggerate the variation [rom 
fuel control to fuel éontrol, from engine to engine, and from installation. 
to installation. It is therefore considered essential that the same equir- 
ment (engine and installatión) be used throughout the rest and that with 
this quallfication the validity of tlie simple comparison is established. 


Good comparative figures are therefore expected by using specification 
thrust with trim correction го obtain віхстан drag with and without the 
improved external fuel tanks. Specification thrust ag used here is 
defined as the installed thrust that a new engine trimmed to specification 
would produce under the test conditions of Mach number, altitude, and 
comyressor inlet tem perature. 


To accomplish die comparison described above, only à minimum of instru- 
mentation is required. Altitude, velocity, time, aircraft weight, 
compressor inlet tea perature and exhaust nozzle pressure are mandatory 
performance instrumentation. Compressor high pressure rotor rpms, 
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AIRCRAFT PERFORMANCE (Continued) 

although not strictly a performance Measurement, is necessary to 
monitor the engine s condition. For example, any change in internal 
aerodynamics of the engine (deposits, F.O.D., ete.) would be re- 
flected in a shift in corrected №2 relative to engine pressure ratio and 
any change in trim (fuel control drift or malfunction) would cause both 
corrected N2 and engine pressure ratio tu shift relative to compressor 
inlet temperature but not relative to each other. In a similar manner, 
normal acceleration and angle of sideslip monitor the aircraft flight 
path to provide early detection of flight path deviations which could dis- 


qualify the flight for performance. 


Results: Performance evaluation of the improved external fuel tanks ` 
will be based upon flights 441 and 442, Flight 441, the baseline соп- 
figuration, was essentially that of a tactical F-106A. Flight 442 added 
only the improved external fuel tanks to the configuration of flight 441 
assuring thereby direct comparability, It is noted шаг flight 441 is the 
second baseline Might due to the fact that flight 430 was disqualified for 
lack of compressor inlet temperature and by subsequent fucl control 
malfunction and replacement. This does not imply that flights 441 and 
442 can be used without qualification. ‘Two Separate qualifications, both 
concerned with compressor inlet temperature, are imposed. The first 


arises from distrust of the outside air temperature indicatiun, applies 


to all flights and is discussed іп more detail in the following paragraph. 
The second arises from a communication problem during flight 441 which 
made it necessary to operate the MA-] in emergency mode. Use of 
emergency renders the olitside air temperature indication inoperative 


and this occurred shortly before the aircraft attained 1.3 Mach number 


duxing the acceleration. The qualification then is the assumption that 


ambient temperature in the flight path remained constant at the sub 1.3 


Mach level, that is, 213.7°С (oscillograph). 


The reason outside dir temperature should come under scrutiny is the 

powerful influence that temperature has upon engine thrust. The 

maximum acceptable error in temperature is considered to be 1°C 
and even this is equivalent to 7% of die predicted drag decrement due 
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AIRCRAFT PER FORMANCE (Continued) 


to the improved external fuel tanks. Examined from another facet, 
Figure 15 illustrates the effect of ambient temperature upon aircraft 
performance. Нв noted that the magnitude of temperature difference 
between the illustrated flights, 442 and 447, is extreme (21?C) but it is 
further noted that the influence of ambient temperature upon Vmax 18 
also extreme, Ал examination of the following table will corroborate. the 
reason for distrust of the outside air temperature indication, 


T AMBIENT 


i Weather 
Altitude Oscillograph Balloon 
37,000 -59.5С | 
39,000 63. 9°C 
37,000 -59, 02°С 
8,100 .799C 
8,800 2. 01°C 
38,500. 56. 6°С 
35,000 42,990 
15,000 -11.49C 
35,000:  -59.5°C 


Difference 
-56.59C gC - 
-56. 9°6 -7°C 
«83. 7°C 92920 
6. 0°С -2. 200 
Z е -5. 1°C 
None 
-44. 9°C 
+ 8.0°C 
-54.3°С. 


-3.4°С 
:5.29С 


| -3.7*C (average) 


This comparison iR admittedly statistical and variations are expected 
due to the relative. difference iri location of the weather balloon and the 
aircraft. It would be expected, however, that the Statistical difference 
should approach zero with a statistical sample of this size. Another 
comparison was réquested by tower fly- by was accomplished at 400 
KIAS velocity which at tower altitude corrects to .66 Mach number. The 
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oscillograph recorded an impact tem perature, instrument corrected, 

of 41°С which tor -66 Mach number gives an ambient temperature 

of 15.6°C. The tower measuxed temperature was 20°C (68°F) for a 
difference of -4.4°C, that is, in the same direction and of the same 
approximate magnitude as the statistical in-flight comparison shown 
above. These соқ parisons serve to cast doubt on the validity of the 
outside air temperature measurementandare the principle justification 
fox insertion of the term "equivalent in the thrust and drag plots of 
Figures 19, 20, and 21. "The qualification is therefore imposed that 
drag differences axe based upon the assumption that temperatures 
deriyed trom the aircraft instrumentation are at least consistent, if not 
accurate, This qualification would apply to either oscillograph or 
photopanel température readings since both are derived from a common 
source in the Air Data Computer. The photopanel instrument installed 
prior to flight 442 appears to give consistent results which are approxi- 
mately 2C, closer to balloon data than the oscillograph. Since this was 
not installed for flight 441, baseline, it is preferable to use oscillograph 
for both flights. 


Figures 13 and 14 show time histories ior climb and acceleration 
comparing the clean baseline configuration with the tank installed con- 
figuration. Note that flight 449 is substituted for flight 442. This is 
due to traffic induced discontinuities in the climb schedule of flight 442. 


Figures l6, 17, 13 and 18A verify the comparabiliry of flights 441 and 
442 by showing engine consistency. The agreement between engine 
pressure fatio of "light 441 (Figure 16) with engine pressure ratio of 
flight 442 (Figure 17) verifies identical engine trim level for the two 
flights. The slope change between these flights and Category П data is 
nof relevant to this study since there was no change between the two 
flights. Ina similar manner, Figures 18 and 18A show excellent 
agreement of corrected rotor velocity between these flights verifying 
the fuel control governor function. 
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Test day trust and drag were developed by the methods outlined 

earlier in this sectdon. These methods, in particular the compressor 
inlet temperature, favor comparability (drag difference) in pre- 

ference to true magnitude. The term equivalent is thexefore employed 

as am artifice to indicate that drag levels are on a comparable or 
equivalent basis and may be used to compare the aircraft MED and with- 
out die iniproved external tanks. x 


Specification thrust was developed approximately as shown in EFT-A- 
106-516 using compressor inlet recóvery, additive drag, nozzle 
coefficients, ejector performance, and mass (low characteristics 

from previous instrumented. performance tests. This. dien represents 
the thrust level that would be achieved by à minimum performing new 
engine tximmed to specification thrust at the test day tempcratuxe and 
altitude. Figures 16 and 17 are then used to determine the ÁFp due to 
non-specification enginé pressure ratio characteristics. The sum of 
this correction and specification thrust is then the actual equivalent 
thrust. Excess thrust is computed hy the total energy method to obtain 
equivalent test day drag (thrust minus excess thrust), The results are 
shown in Figures 19 and 20. Test day drag was then corrected to 
common conditions by means of the Category il drag polars as shown in 
ZA-8-515. Figure 21 shows the results of correcting the test day drag 
to à common altitude (37,000 feet), gross weight (32, , 000 pounds), and. 
center of gravity (27% MAC). Figure 22 shows these same data in 
terms of ДСО referenced to the ACD predicted іп GDC-64-110. The 
data appear to agree with predictions within a reasonable scatter band 
and would thus support the performance predictions for improved 
external fuel tankê, 
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STRUCTURAL DEMONSTRATION 


General 

In-flight maneuvers were conducted tû verify the structural adequacy of 
the wing-pylon-tank design, Tests were conducted at altitudes of 15. 000 
and 35,000 feet with tanks empty, half full, and full. — Post-flight struc- 
tural inspections consisted of magnaflux inspection of ejection rack attach 
bolts and nuts, and visual inspection of tank attachments and adjacent 
structure, No structural deformations or irrégularities were observed. 


Operational limitations governing the test parameters were as follows: 
(References 3. 4, and 5) 


; Symmetrical Rolling 
а) Acceleration Jim its. Maneuvers Pull Outs 


Less than 7700 1b fuel remaining: 


Max maneuver warn Light off -3 to 7g 
Max maneuver warn light on -2,3 to 5g 


More than 7700 [b fuel remaining: . -2.4 го Sg 
b) Maximum Permissible. Roll Rates 


Tanks empty 210 degrees per second 


Usable Fuel in tanks 100 degrees per second 
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| | 5, Tanks Empty 

| 

| АП structural demonstration tests with external tanks empty were 
| Scheduled ar 35, 000 feet and 15,000 feet altitude. 


2. 360°, maximum deflection roll at V may 
3.  3gand dg, 60° bank-to-bank rolls ac Mach 1.5 
4. dg, 60? bank-to-bank roll at Mach .9 


In &dditior, a symmetrical maneuver to maximum permissible positive 
and negative load factors was attempted at 35, 000 feet and Mach 1.5. 

Test results of these màneuvers are discussed below. and are summarized 
in Table ПТ, Time histories are presented in Figures 23 through 26#. 


3g Rolling Pullout, This maneuver was conducted during flight 447 with 
scheduied maneuver entry conditions of V yag at 35, 000 feet. The entry 
speed was 1,5 Mach number, Maximum normal load factor achieved at 

Inlviation of the rolling pullout was + 4.95g. Maximum speed at which 
ag laad factor may be obtained at 35. 000 feet, considering elevator hinge 
moment limitation, ік approximately Mach 1,43 (Reference 2, page 5-8). 


А rolling pullout to the feft was initiated at approximately H seconds 
elapsed time, indicated in Figure 23. As may be observed from the time 
history, aileron input was relatively gradual; maximum voll rate attained 
was only 25 degrees per second and occurred at approximately 17.5 
seconds (pilot reported difficulty іп achieving full allecon deflection due 
to Jeg interference). With abrupt full aileron input, maximum rolling 

' capability of the ашска Кас this speed 1$ in the order of 100 degrees per 
second, from lg level flight (Reference 5). Іс should be noted that ducing 
а positive load factor maneuver, maximum roll rate obtainable is some- 
what reduced; however, a considerably higher coll rate could have been 

6. | achieved with abrupt Tull aileron deflection. : 
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360-Dégree Roll. The У ах TOH with empty tanks installed was 
conducted atian altitude of 35,000 feet during flight 450. Figure 24 
presents a time history of the maneuvér., Int£y speed was 1.85 
Mach number. Full right aileron deflection was abruptly applied 

at approximately 1. 75 seconds elapsed time, Figure 24. Maximum 
roll rate attained was 95 degrees per second, which is commensurate 
with the maximum rate obtainable from ig level flight at this speed- 


altitude condition (Reference 5). 


60-Degree Bank-to-Bank Кой. Three and five "р", 60-degree 


bank-to-bank rolls at 35, 000 feet altitude and 1.5 Mach number 
were scheduled during flight 447, with empty external tanks installed. 
A time history of the maneuvers is presented as Figure 25, 


Entry speed was 1.46 Mach number, Maximum load factors atra ined 
were 4,75 at 6 seconds elapsed time, and 3.02 at 13.75 seconds. 
Considering hinge moment limitation (Reference 3, Pages 5-8), the 
4,75 load factor is commensurate with maximum obtainable at this 
speed /alritude conditlon. 


Maximum со cate obtained during the left roll was only 29 degrees 
per second аг 9 seconds elapsed time. with 52 degrees per second 
achieved during right rollout at 15 seconds time. Maximum rolling 
capabl'ity of the aircraft at these flight conditions is in the order of 
(00 degrees per second, from Ig level flight, Even considering that 
rolling capabilities are somewhat reduced during positive load 
factor maneüvers, the roll cates achieved would have been higher 
with abrupt aileron input, 


4g Bank -to-fank Roll. 4g, 60° рапк-го-Бапк roll was performed on 
flight 487 at ,9 Mach and 15,000 feet altitude with tanks empty. 
Tinie histories of the maneuvers ate presented as Figures 26A and 
268. 


Figure 26A shows the pilot entered a 4g right turn followed by an 
abrupt aileron application to the left, The maximum roll rate 
shown оп the plot is 97,5 degrees per second. The maneuver shows 
obtaining 5.2g's maximum normal acceleration after moving the 

This maneuver was repeated and a time 
resuits shown by Figure 26A, Maximum roll rate obtained during 
the second maneuver was 96 degrees per second, 
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Symmetricàt Maneuver, Although not scheduled in the test plan, 
Reference (1), a full clevon deflection symmetrical maneuver to 


maximum permissible positive and negative load factors was 


attempted during flight 450, Богу conditions were 1,5 Mach 
number at an altitude of 35,000 feer, | 

AS indicated іп Reference (3), Page 5-8 and Figure 26, the maximum 
positive load factor obtainable at 35,000 feet (бр) was achieved at 
approximately 7,75 seconds clapsed time, following a 10 degree per 
second pulf-up. The pushover resulted in a load factor of only zero 
g, as indicated In the time history plot, 


Tanks Half Full 


Demonstrations scheduled with tanks half full at an altitude of 35,000 
feet were: 


l. Symmetrical maneuver to maximum permissible positive and 
négative load factors (5g, -3g), at Mach 1.5. 


3.9g tolling pullout at Vmax: 
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At an altitude of 15,000 feet, the following maneuvers were scheduled: 


1. Symmetrical maneuvers to maximum permissible positive and 
negative load factors (5g, -3g) at 0.9 Mach and Vmax- 


2, 3g and 5g, 60-degree bank-to-bank rolls at Vmax. 


Results of these maneuvers are discussed below and are summarized in 
Table TIT, 


Symmetrical Manéuver at 35,000 Feet, This maneuver was scheduled 
during Hight 421, Hut due to local cloud conditions, the maneuver was 
conducted, at ап altitude of 31,000 feet. Pull-up entry speed was 1.72 


Mach number, as compared to the scheduled Mach 1.5. Figure 27 


presents a time history of the maneuver. 


Maximum positive load factor attained during the pull-up was +4. 25g, 
which, due to hinge mument limitation, is maximum obtainable at this 
speed/altitude condition. Pull-up entry speed should have been in the 
order of Mach 1.4 or less. The pushover manéuver was immediately 
initiated from а nose-up attitude at-32, 000 feet and 1,18 indicated Mach: 
number. Maximum negative load factor attained was only -0.25g and 
Ooccurréd.at 52,000 feet altitude, 


Rolling-Pull-Out. ‘This. maneuver was conducted during flight 451 and is 
presented as Figure 28. Scheduled entry conditions were Vmax at 35,000 
feet altitude, Maximum permissible load factor, 3.95 was scheduled 
(Reference 3, Page 5-6). 


Entry speed was 1,75 Mach nümber, but because of cloud cover, the test 
was flown at an altitude cf 38, 500 feet. Maximum load factor attained 
was 3. 25р. Due to relatively slow input of aileron, maximum roll rate 
achieved was only 45 degrees per second, Maximum permissible roll 
rate with fuel in the tanks (and maximum obtainable from lg level flight 
at this speed/altitde condition), is in the order of 100 degrees per 
second. Gonsidering that the aircraft was in a positive load factor 
maneuver, maximum roll rate obtainable should have been somewhat less 
than 100 degrees per second, but greater than that achieved. 
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STRUCTURAL DEMONSTRATION (Continued) 


Symmetrical Maneuvers i at 18, DD Feet. These maneuvers жете соп- 
ducted during flight 451, = 

and Vimax. with tanks half full. pam fuel ue ens nacósettstud 
utilizing same tank fuel prior to actual Vingx maneuver; however, only 
a minimal amount of fuel was used end for all intent and purposes the 
tanks wore considered half full. The 0.9 Mach point was flown with 
tanks етілу, and an attempt made іш achieve maximum permissible load 
factors (7g, -3g with less than 7, 700 1b fuel remaining). Time history 
of tlie Vmax maneuver is presented in Figure 29 and the 0.9 Mach point 
in Figure 30. 


Entry speed for the Vmax maneuver was 1,45 indicated Mach number. 
Figure 29 indicates the maximum positive load factor achieved was + 4. 5g 
which is maximum obtainable at this speed altitude condition (hinge 
төтен limitation), The desired plus og condition could have been ' 
achieved with a lower entry Speed of approximately Mach 1.3. Maximum 


negative load factur achieved was orily4 0. 25g. 


Maximum load factors attained during the 0.9 Mach entry point were 
-6.25g and -2.0g, as shawn in Figure 30. At this flight condition, 


the limits of ^7g and -Әе could have béen attained with more abrupt 
elevator input. 


60-Degree Bank-to-Bank Roll. This maneuver was conducted during ` 


flight 451, with hulf full tanks, at an altitude of 15,000 feet. Scheduled 
entry speed was Vmax: time history of the test is presented as Figure 31, 


. Entry speed was 0,95 Mach number. ‘This is less than the scheduled 


Vmax of 1.55M and 1.27M for the 3g and 5g points, respectively. Lower 


entry speed permitted the higher load factors to be achieved. Maximum 


load factors attained were +3. 2g and + 5. 25g, slightly in excess of the 
3g/5g attempted. Maximum roll rate achieved was only 65 degrees per- 
second, due to relatively slow aileron input. At these flight conditions, 
abrupt fall aileron would have produced a higher roll rate (less than 100 
degrees per second). Maxinium permissible roll rate with fuel in the 
tanks is 100 degrées per second. 
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STRUCTURAL DEMONSTR ATION (Continued) 
Tanks Full 


Demonstrations conducted with tänks full at an altitude of 15,000 
feet were: 


ig bank-to-bank roll at 0,9 Mach 


Symmetrical maneuvers to maximum permissible positive 
and negative load factors (ба, -3g) at Mach 0,9. 


Bank-to-Bank Roll. One (1) g aileron deflection bank-to-bank rolls 
were accomplished during flight 486 at 0.9 Mach and 15,000 feet 
altitude with full external tanks, Time histories of these maneuvers 
are shown by Figures ЗІС, ЗІН, and ЗИ. 


This maneuver was originally planned to correspond to the rolling 
pullout design condition: 3.9g at 100 degrees per second roll rate. 
Ава preliminary maneuver. а Ig bank-to-bank roll was conducted, 
Maximum ‘oll rate attained was 140 degrees per second as shown 
in Figures 3IC and ЗІН, During the flight. an additional maneuver 
was conducted obtaining a roll rate of 80 degrees per second as 
Shown in Figure ЗП. 


Loads analysis of the above ТІ ight conditions revealed that attach- 
rent holt loads exceeded the originally planned rolling pullout 
design condition, thereby alleviating the need to further demon - 
strate the design condition. i 


Symmetrical Maneuvers, Six (6) symmetrical maneuvers were 
conducted during flight 486 at .9 Mach and 15,000 feet altitude 
with full external tanks installed _ Figures ЗА. 3IB, 310, SIE, 
ЗЕ, and 31С present time histories of these maneuvers. From 
the six (6) symmetrical maneuvers, four (4) demonstrated the 
pré-planned structural demonstration condition, two (2) pullups 
and смо (2) pushdowns. 
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STRUCTURAL DEMONSTRATION (Continued) 
Symmetric! Maneuvers, (Continued) 


The symmetrical pullups were conducted to verify structural 

integrity. The demonstrations are shown in Figures 3LA and 

ЗЕ, Тһе center-of-gravity accelerometer showed 6 and 5.2 
g's, respectively. The риПир maneuvers were scheduled for 
Без. Preliminary demonstration maneuvers were also per- 
formed during the flight and the time histories are shown by 

Figures 31D and ЗІР. 


Two (2) 8ymmetricat pushdowns were conducted which verified 
scruetural adequacy. These maneuvers are shown by Figures 
SB and 310. For the scheduled -2.4 g's, maneuver, the data 
Rhowed achieving -3.5 and -3.2 g's (С.С. acceleration). 
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DISCUSSION OF TEST RESULTS 


TANK JETTISON 


Jettison.tests were condücted, using empty tank shells (no internal 
plumbing) and shells ballasted to simulate half full tanks. Selective 
switching provided capability of jettisoning tanks singly, or 
simultaneously, if necessary. Aircraft handling characteristics 
with one tank installed were evaluated during dre jettison tests. 


Tanks Empty 


Empty tanks drops were accomplished during Might 454 stra ight and 
level runs at 8, 000 feet altitude апа 0.9 Mach number; and super- 
sonically at 35, 000 feet altitude and Vmax obtainable without adverse 
handling characteristics (1.79 Mach number). The tanks separated 
cleanly without striking aircraft structure іп both instances. Figures 
32 and 33, from photo-chase Мале Tiba, presénts jettison sequences 
at the flight 454 conditions. 


Simulated landing approaches with landing gear extended were conducted 
between jéttisons, during flight 454 at 35,000 feet altitude. The single 
tank configuxation produced a slight yaw away from the side with tank 
installed (1/4 to 1/2 ball displacement on turn and bank indicator, with 
feet off the rudder), due to damper System inputs. Тһе condition was 
not considered hazardous aiid it was concluded that a landing could be 
safely accomplished, if, during a jettisoning procedure, oue tank failed 
to jettison. During'flight 454 A/B acceleration with one tank installed, 
the pilot observed a considerable dutch roll tendency in the transonic 
region, i.e., toward the side with tank installed. "This condition also 
was not considered hazardous. 


Tanks Half Full 


The simulated half full tanks were jettisoned during flight 455 straight 
and level runs at 35, 000 feet altitude and 1.7 Mach number; and at 

8,000 feet àltitude and 0:9 Mach number. Although the aircraft rolled 

to approximately à 90 degree bank following the supersonic jettison, tanks 
again cleared aircraft structure satisfactorily in each case. It also 
should be noted that the F-106 airplane is inherently less stable at 

higher altitudes versus lower altitudes. Therefore, roll tendency 
evidenced during flight 455, due to single tank jettison, would be much 
less noticeable at more critical lower altitudes and lower speeds. The 
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DISCUSSION OF TEST RESULTS 


TANK JETTISQN (Continued) 


subsonic jettison produced less severe alrcraft response than the super- 
sonic drop. Figures 34 and 35 show jettison sequences at the flight 455 
half full parameters. 


Following the supersonic half full jettison, the pilot reported 1/2 to 2/3 
stick throw (aileron) was required to maintain level flight during a 
deceleration from 1.72 Mach to 0.98 Mach number (280 KIAS). Extend- 
ing speed brakes produced a slight tendency to roll away from the side 
with tank installed, reducing the amount of stick throw required to 
maintain level Пийк. Figures 41 and 42 show the condition of the above 
jettisoned tanks in their recovered state. | 


Tt was concluded that alrcraft-control could safely be maintained in the 
eveut опе partiolly full tank were inadvertently dropped, ог when 
jettison was initiated, опе tank failed to jettison. 
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DISCUSSION OF TEST RESULTS 


MISSILE FIRING 


The F-106 forwatd missile launchers are located ahead of the area of 
possible disturbances from the external tanks, Therefore, missile 
separation and initial trajectory characteri istics were in vestigated ior 
the aft launchers only. At 20,000 feet altitude and with tanks in- 
stalled, two AIM- 4 missiles were fired at 0,9 Mach number (flight 453), 
and one at 1,2 Mach number (R/H aft missile did not fire during flight 
452). In addition, оп AIR-2A rocket was launched at 40, 200 feet altitude 
and 1,21 Mach number (right 453) to verify that MB-1 separation and 
initial trajectory Characteristics axe not adversely affected by tlie tanks 
installation. 


Missile and rocket separation characteristics were observed from 16mm 
bay- viewing camera and phota-chase plane film, and compared with firing 
records obtained during earlier F-106 programs. Initial trajectories 

of missiles and rocket were observed from Lémm forward viewing Strike 
cameras installed in the wing root fairings. These films were also 

com pared with previously obtained. firing records. Analysis of film 
records indicated no adverse effects on either missile ox rocket 
separation/trajectory . | ' 


Figures 36 through 40 present the firing sequences described above. 
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DISCUSSION OF TEST RESULTS 


FUNCTIONAL 


In-flight functional evaluations of the modified fuel system/external 
tanks compatibility were primarily qualitative in nature. Photopanel 
instrumentation inclucled LZH and R/H external tank shut-off valve 
“on-off” lights; М/Н ала R/H external low fuel remaining lights; and 
total fuel remaining. The low fuel remaining lights, repeated in the 
cockpit for pilot monitoring, were activated by the tank fuel level 
switch. As was anticipated, action of the switch float caused flickering 
of the light, in Some cases, When the tank quantity was low. This light 
flickering-- observed on the photopancl--was not reported as objectionable 
by the pilot. However, pex АДС request, the production installation 
warning lights should be activated hy the tank shutoff valve instead of the 
fuel level switch, for more positive indication. 


Fuel consumption was monitored during the flight test program and 


ground servicing operations. 


Reference Volume T of this report for a detailed description of system 
operation. 
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Figure 1 


Improved F-I06A/B External Fuel Tank Installation 


Page FI 


ШИШ, 
НЕШІНДНИННІНН | 


Mao 0,71 


== нш: SSE 
E p 


restr 


Бөке eee USE 
. Е БЕН em 


i ЕЕ = 
EEE ` | 


MACH = 1.10 


Eb MM 


=e 


Т. 


ШҮ 
+ 


AI 


Г 
Ru 
SE 


ЫЕ ЕЕ ТТЕП 
| dc 


ЕН 
[y 


— 
варене 
= 


HI 
HHI 
Ш 


| 
ү 
ШШШ 


О ЕН 


| 


ШШШ 


Вн 


| 
и 


X 


JA Sec. 


— = 32 FKKS пити 
Ро дет ее БД ТИЕ И Bp pet =. с-з i 


— MACH 
ee = 


===: Eee = == 


=== === 
EE 


ДЕК SESE PER 


pe 


MACH = 1.10 


= See 
SEE --- 


YAW PULSE EXCITATION 


= ты 
Ереван 


пра 
— s == 


— 


EE = 
ЕЕ es СЕ MEER AN ААА 
Е _ 


(ШШШ 
(ИШИ! 


BE ЗЕ ЗЕ 
ШИЕНІҢ 


SS == 


I 


— 


Po ma 
کنا س‎ 


4. 


Е 
{CITATION 


SES МАСН = 
сз - ыыы 
ад ра ДАДЕ 
ge کے کک === کے کے کے‎ Е 
Eze 
ЕЕ 


0.7 71 


SS == 
= See aes 
ЕЕ ЕЕ 


pem еген 
== 
кек 


erecti 
Artem 


== т === 
ЕЕ === = === 
k A.A... 


pem 


малун pa- 


WI 


FIGURE 2 


PAGE F2 
Flight Flutter Response 
Left External Tank 


Vertical Accelerometer 


S/N 59-061 


F-106A 
2 April 1965 


Flight 439 


NOTES: 


1. External tanks were half full, 180 
gallons of fuel, 

2, Test altitude was 37,500 feet, 

3, The square-pulses arise from an 

onboard electrica] disturbance and 

are not data, 
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NOTES: 


1, Test Parameters: 0.9 Mach at 8,000 feet altitude, 
tanks em pty. 
2, jettison sequence from !6mm hand-held camera іп 


photo-chase aircraft, Camera speed 500 frames 
per second, 


Figure 32 Page F32 
R/H External Tank Jettison 


F -106A S/N 59-061 
Flight 454 29 April 1965 
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NOTES: 


1. Test Parameters: 


1,79 Mach at 35,000 feet altitude, 
tanks empty. 


2. Jettison sequence from Ібтт hand-held camera in 


photo-chase aircraft. Camera speed 500 frames 
per second, 


Figure 33 Pape F33 
L/H External Tank Jettison 


F -106A S/N 59-061 
F light 454 29 April 1965 


NOTES: 


1. Test Parameters: 1.7 Mach at 35,000 feet altitude, 
tanks half full. 

2, Jettison sequence from 16mm hand-held camera in 
photo-chase aircraft, Camera speed 500 frames 
per second, 


Figure 34 Page F34 
R/H External Tank Jettison 
F -106A S/N 59-061 


Flight 455 


30 April, 1965 


NOTES: Figure 35 Page F35 
1. Test Parameters: 0,9 Mach at 8,000 feet altitude, L/H External Tank Jettison 
tanks half full, F -106A S/N 59-061 
ы 2. Jettison sequence from [6mm hand-held camera іп Flight 455 30 April 1965 


photo-chase aircraft, Camera speed 500 frames 
per second, 
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NOTES: 


1, Test Parameters: 1,2 Mach at 20,000 feet altitude, 
2, Firing sequence from 16mm L/H bay viewing pod 
camera and from !6mm forward viewing strike 
C camera in L/H wing root fairing, Camera speeds 
200 frames per second, 
3. R/H missile (aft launcher) failed to fire, 
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Figure 36 Page F36 
AIM-4 Missile Firing With Improved 
External Tanks Installed 


F -106A S/N 59-061 
Flight 452 26 April 1965 


Figure 37 Page F37 
AIM-4 Missile Firing: With Improved 
External Tanks Installed 

F -106A S/N 59-061 
Flight 452 26 April 1965 


NOTES: 


1, Test Parameters: 1.2 Mach at 20,000 feet altitude. 

2. Firing sequence from l6mm hand-held camera іп 
photo-chase aircraft, Camera speed 500 frames per 
second, 


3. R/H missile (aft launcher) failed to fire, 
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Figure 38 Page F38 
NOTES: AIM-4 Missile Firing With Improved 
1. Test Parameters: 0.9 Mach at 20,000 feet altitude, External Tanks Installed 
2, Firing sequence from l6mm L/H bay viewing pod F -106A S/N 59-061 


camera and from l6mm forward viewing strike Flight 453 27 April 1965 
camera in L/H wing root fairing. Camera speed 
200 frames per second, 
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NOTES: 

1, Test Parameters: 1.21 Mach at 40,200 
feet altitude. 

2. Firing sequence from lómm L/H bay 
viewing pod camera, 200 frames per 
second. 


Figure 39 Page F39 
AIR-2A Rocket Firine With Improved 


External Tanks Installed 
F -106A S/N 59-061 
Flight 453 27 April 1965 


Zero Time: Rocket Clearing Aircraft 


0.025 Second Elapsed Time: Igniter 
Initiator Activation by Lanyard Pull 


0,055 Second Elapsed Time: Lanyard 
Separated and Streamlined Along Rocket 


0.125 Second Elapsed Time 


ы "e 
і А eni 


0,15 Second Elapsed Time: Rocket Ignited, 
25 Per Cent Thrust Ruildup & Fins Extended 


NOTES: 


1. Test Parameters: 1,21 Mach at 40, 200 feet altitude, 
2. Firing sequence from l6mm forward viewing strike 


camera in R/H wing root fairing, Camera speed 


200 frames per second. 


Figure 40 Page F40 
AIR-2A Rocket Firing With Improved 
External Tanks Installed 

F -106A S/N 59-061 
Flight 453 27 April 1965 
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FIGURE 41 


Page Е41 


RECOVERED EXTERNAL FUEL TANKS AFTER JETTISONING 
WITHOUT FUEL IN TANKS 


Jettison Conditions: R/H Tank, 0.9 Mach at 8,000 feet 
L/H Tank, 1.79 Mach at 35,000 feet 
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FIGURE 42 IMPACT AREA OF L/H EXTERNAL FUEL TANK JETTISONED 
WHILE CONTAINING 180 GALLONS OF FUEL 


Jettison Conditions: 0.9 Mach at 8,000 feet 
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SE-0579-803 SHIELD - EXHAUST TAIL PIPE 
SE-0583 BRIDLE - AIRCRAFT RESTRAINING 
SE-0634-801 LOCK - UPPER SPEED BRAKE 
SE-0766 GAUGE - ELEVON RIGGING 

. SE-0738 EYE BOLT - WING MOORING PAD 
SE-0573 SLING - WING HOISTING 

. SE-0580-7 JACK PAD - WING ATTACH 

. SE-0787 FUNNEL - FUEL TANK SUMP DRAIN 
. SE-0582 LOCK - LOWER MISSILE BAY DOORS 
‚ SE-0618-801 LADDER - COCKPIT ENTRANCE 
. SE-0778-1,2 COVER - INTAKE DUCT PROTECTOR 
. SE-0578 SHIELD - AIR INTAKE DUCT 
SE-0589 BAR - NOSE JACKING 

. SE-0587-1,2 GRILL - AIR INTAKE DUCT 
5Е-0781 TOW BAR - NOSE WHEEL ATTACH 

. SE-0664 PLUG - BOUNDARY LAYER DUCT 
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Convair 


SE-0576-801 SLING ASS'Y - CANOPY HOIST- 
ING 


. SE-0804 COVER - HEAT EXCHANGER 


DUCT 


SE-0815 SLING ASS'Y - AIRCRAFT HOIST- 
ING 


. SE-0574 SLING ASS'Y - FIN HOISTING (IN 


CONJ WITH SE-0681) 

SE-0767 GUAGE - RUDDER ANGLE RIGGING 
SE-0827 SHIELD - EXHAUST TAIL PIPE 
SE-0583 BRIDLE - AIRCRAFT RESTRAINING 
SE-0634-803 LOCK - UPPER SPEED BRAKE 


. SE-0766 GUAGE - ELEVON RIGGING 


SE-0738 EYE BOLT - WING MOORING PAD 


. SE-0573 SLING - WING HOISTING 


. SE-0580-7 JACK PAD ASS'Y- WING ATTACH, 


SE-0787 FUNNEL - FUEL TANK SUMP 
DRAIN 


. SE-0808 LOCK ASS'Y - LOWER MISSILE BAY 


22, 


DOORS 


. SE-0618-803 LADDER - COCKPIT EN- 


TRANCE 


. SE-0778-801 PAD - INTAKE DUCT WORK 


PROTECTIVE 


. SE-0814-1-2 SHIELD ASS'Y - INTAKE DUCT 
. SE-0589 BAR ASS'Y - NOSE JACKING 


SE-0813-1-2 SCREEN ASS'Y - INTAKE 
DUCT SAFETY 

SE-0932 TOW BAR - NOSE WHEEL UNI- 
VERSAL 


. SE-0812-801 PLUG ASS'Y - BOUNDARY 


LAYER DUCT 
SE-0797 SLING ASS'Y - PILOTS SEAT 
HOISTING 


YF-102A Special Tools Index Illustration 
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. SE-0576-801 SLING ASS*Y- CANOPY HOISTING 

. SE-0892 SLING ASS'Y - AIRCRAFT HOISTING 

. SE-0767-801 GUAGE -RUDDER ANGLE RIGGING 
. SE-0879 LOCK ASS'Y - SPEED BRAKE, 

. SE-0827 SHIELD ASS'Y - АЎ Kt 
. SE-0583 BRIDLE ASS'Y - AIRCRAFT RESTRAINING 

. SE-0987 GUAGE-CONTROL SURFACE DEFLECTION 

. SE-0766 GUAGE-ELEVON RIGGING PENDULUM 

. SE-0738 EYEBOLT ASS'Y- WING MOORING PAD 

. SE-0573 SLING ASS'Y - WING HOISTING 

. SE-0580-7 JACK PAD ASSY - WING ATTACHMENT 

‚ SE-0787 FUNNEL - FUEL TANK SUMP DRAIN 

. SE-0808-801 LOCK ASS'Y - LOWER MISSILE DOORS 

. SE-0807 LADDER - COCKPIT ENTRANCE 

. SE-0778-801 PAD - INTAKE DUCT - WORK PROTECTIVE 
. SE-0814 SHIELD ASS'Y - INTAKE DUCT | 
. SE-0877 BAR ASS'Y - AIRCRAFT NOSE JACKING EUR 1 
. SE-0813-3-4 SCREEN ASS'Y - INTAKE DUCT MZ " 

. SE-0812-801 PLUG ASS'Y - BOUNDARY LAYER DUCT | È 
. SE-0932 TOW BAR - NOSE WHEEL UNIVERSAL 
. SE-0959 COVER ASS'Y - PITOT TUBE 
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ZM-8-085-4 Convair 


SE-0825 SLING ASS'Y - CANOPY HOISTING 

. SE-0892-801 SLING ASS'Y - AIRCRAFT HOISTING 

. SE-0767-801 GUAGE - RUDDER ANGLE RIGGING 

. SE-0879 LOCK ASS'Y - SPEED BRAKE 

. SE-0827 SHIELD ASS'Y - EXHAUST TAILPIPE 

. SE-0583 BRIDLE ASS'Y - AIRCRAF T RESTRAINING 
SE-0987 GUAGE - CONTROL SURFACE DEFLECTION 
SE-0766 GUAGE - ELEVONRIGGING PENDULUM 

. SE-0738 EYEBOLT ASS'Y - WING WORKING PAD 
SE-0573 SLING ASS'Y - WING HOISTING 

. SE-0580-7 JACK PAD ASS'Y - WING ATTACHMENT 

. SE-0787 FUNNEL - FUEL TANK SUMP DRAIN 

. SE-0808-801 LOCK ASS'Y - LOWER MISSILE DOORS 

. SE-0820 LADDER - COCKPIT ENTRANCE 

. SE-0778-801 PAD - INTAKE DUCT WORK PROTECTIVE 
5Е-0822 PLUG ASS'Y - BOUNDARY LAYER DUCT 
SE-0824-1-2 SHIELO ASS'Y - INTAKE DUCT 
SE-0823-1-2 SCREEN ASS'Y - INTAKE DUCT 

. SE-0932 TOW BAR - NOSE WHEEL UNIVERSAL 

‚ SE-0959 COVER ASS'Y - PITOT TUBE 


TF-102A Special Tools Index Illustration 
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INTRODUCTION 


Listed herein is a list of contractor furnished special ground sup- 
port equipment required to support the YF-102, YF-102A, F-102A 
and TF-102A airplanes. Tools and equipment have been designed 
and prototypes fabricated in accordance with the Special Tools and 
Ground Handling Equipment Provisioning Document for United 
States Air Force and Navy production contracts, dated 12 October 
1950, and Military Specifications MIL-D-8512 and MIL-D-8513 
which replace AN-D-17 called out in the provisioning document. 
MPS 71-650 is applicable to tools and equipment furnished to sup- 
port aircraft under contract AF 33(600)31174. 
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Part No, 


SE-0896 
ST-00549 
ST-00544 
SE-0856 
5Е-0994 
5Е-0893 


SE-0730-801 
-0730-803 


SE-0584 


-0584-801, -803 


SE-0784 


SE-0731 
5Е-0904 


5Е-0904-801 


SE-0989 
SE-1052 
SE-1046 
SE-1011 


SE-0960 


SE-0960-801 


SE-0960-803 


SE-0923 
SE-0924 
SE-0774 
SE-0596 


SE-0981 
SE-0877 
SE-1040 
SE-0996 


-0996-801 


SE-0589 
SE-0952 


~0952-801 


SPECIAL TOOLS LIST 


Nomenclature 


Adapter - Defueling 

Adapter - Elevon Bolts Attaching 

Adapter - Hinge Pin Puller 

Adapter Assembly - Air Conditioner Hose 
Adapter Assembly - Air Conditioner Hose 
Adapter Assembly - Air Starter Valve 
Adapter Assembly - J57 Afterburner 


Adapter Assembly - Nose Section Cradle 


Adapter Assembly - Quick Disconnect 
(ATM Test Unit) 

Adapter Assembly - Tail Cone Handling 

Adapter Assembly - Sundstrand Handling 

Adapter Assembly - Sundstrand Handling 

Adapter Cable - MD-3 Generator Set 

Adapter Cradle Set - Radome Removal 

Adapter Set - GTC Air Starter Valve 

Air Conditioner - Trailer Mounted, All Weather, 
Elec. Motor Driven, Type MA-8 

Air Conditioner - Trailer Mounted, Gasoline 
Engine Driven, Type MA-4 (Modified) 

Air Conditioner - Trailer Mounted, All Weather, 
Gas Engine Driven, Type MA-7 

Air Conditioner - Trailer Mounted, All Weather 
Gas Engine Driven, Туре MA-7 (Modified) 

Aligner - Brake Pedal Hinge Line 

Aligner - Rudder Pedal Adjustment Gears 

Anchor - Engine Ground Run-Up 

Aspirator - Cooling Air; Engine Ground Run-Up 


Bar - Nose Wheel Steering 

Bar Assembly - Aircraft Nose Jacking 
Bar Assembly - Emergency Nose Jacking 
Bar Assembly - Missile Handling 


Bar Assembly - Nose Jacking 
Bracket Assembly - Hydraulic Hose Support 
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1-92 
П-14 
II- 12 

I-73 

I -142 

I-91 

I-30 


I-12 
I-51 


1-31 
I-96 
1-97 
1-138 
І-165 
І-161 
І-148 


1-125 
1-126 
1-127 
І-108 
1-109 

1-46 

І-19 
I-135 

I-84 
I-160 
I-143 


I-15 
1-123 
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Part No. 


SE-1024 
SE-0870 
SE-0870-801, 
-803 
SE-0583 
SE-1029 


SE-0998 
SE-0704 


SE-0704-801 


SE-0861 
SE-0907 
SE-1028 
SE-0755-801 
SE-0755-803 
SE-0755-805 
SE-0803-801, 
-803 
SE-0818 
SE-0757-801 
SE-0804 
SE-0951 
SE-0950 
-0950-801 
SE-0948 
-0948-801 
SE-0959 
-0959-801 
SE-0844 
-0844-801 
SE-0949 
5Е-0593-815 
SE-0593-817 
5Е-0593-819 


SPECIAL TOOLS LIST (Cont) 


Nomenclature 


Bracket Set - J57 Engine Roller 
Brackets - J57 Engine Roller 
Brackets - J57 Engine Roller 


Bridle Assembly - Aircraft Restraining 
Brush Set - Rocket Tube Cleaning 


Clamp - Nose Landing Gear Strut Restraining 
Compressor Unit - Hi-Pressure Air 

(Type MC-1) 
Compressor Unit - Hi-Pressure Air 

(Type MC-1 Mod. or МС-1А Mod.) 
Container - Equipment Flyaway 
Cord Assembly - Armament Remote Control 
Cord Assembly - Single Missile Door Operation 
Cover - Canopy and Radome 
Cover Assembly - Canopy and Radome 
Cover Assembly - Canopy and Radome 
Cover Assembly - Canopy and Radome 


Cover Assembly - Canopy and Radome 
Cover Assembly - Heat Exchanger Duct 
Cover Assembly - Heat Exchanger Duct 
Cover Assembly - MLG Wheel 

Cover Assembly - MLG Wheel Well 


Cover Assembly - NLG Wheel and Wheel Well 
Cover Assembly - Pitot Tube 

Cover Assembly - "©" Intake 

Cover Assembly - Wing 

Cradle Assembly - Fuselage (Wings Removed) 


Cradle Assembly - Fuselage (Wings Removed) 
Cradle Assembly - Fuselage (Wings Removed) 
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Part No. 


SE-0586-801 


ST-00558 
SE-0738 


SE-0920 
SE-1000 


SE-0739-1-2 


SE-1030 
SE-0922 
SE-0919 
SE-0978 
SE-0967 


-0967-801 


SE-0787 


5Е-0947 


-0947-801,-803 


5Е-0987 
SE-0766 
SE-0767 


-0767-801, -803 


SE-0927 
SE-0930 
SE-0928 
SE-1049 
SE-0931 


SE-1007-801 
SE-0587-1-2 


SE-0917 
SE-1048 


ST-00559 
SE-0973 
SE-0891 
SE-0916 


-0916-803 


SPECIAL TOOLS LIST (Cont) 


Nomenclature 
Dolly Assembly - Air Turbine Motor 


Extractor Set - Roll Pins 
Eyebolt - Wing Mooring Pad 


Fixture - Aileron Lower Crank Alignment 
Fixture - Bellcrank Alignment Sta. 152.9 
Fixture - Fuselage Support, Left and Right 
Fixture - Missile Launcher, Holder 
Fixture - Rudder and Elevon Friction Check 
Fixture Control - Stick Locating 

Fixture - Sundstrand Drive Alignment 
Frame - Missile Loading and Handling 


Funnel - Fuel Tank Sump Drain 


Gage - Afterburner Nozzle Position 


Gage - Control Surface Deflection 
Gage - Elevon Pendulum Rigging 
Gage - Rudder Angle Rigging 


Gage - Rudder Idler Bellcrank 

Gage - Rudder Idler Bellcrank, 300 Pound System 
Gage - Rudder Stops 

Gage - Side Control Stick Rigging 

Gage - Walking Beam Alignment 

Generator Set - Trailer Mounter, Type MC-1 
Grill Assembly ~ Air Intake Duct 

Guard - Ram Air Turbine 

Guard - Transducer Vane 


Handle - "Q'' Intake Cover Installation 
Heater - Type MC-1 

Hoist - Constant Speed Drive 

Hoist Apparatus - Radar T and Receiver 
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Part No. 


SE-0889-1, -2 


SE-0786 
-0786-801 

SE-0594 

SE-0771 


SE-0580-7 


SE-1013 


SE-0618-801 

SE-0618-803 

SE-0807 
-0807-801 


SE-0820-1, -2 


ST-00533 


SE-0890 
SE-0763 
SE-0763-801 
SE-0963 
SE-0903-801 
SE-0903-803 
SE-0999 
SE-0910 
SE-0799 
-0799-801 
SE-0582 
SE-0808 
SE-0808-801 
SE-0751-801 
5Е-0991 


SPECIAL TOOLS LIST (Cont) 


Nomenclature 


Hoist Fitting - Fuselage 


Intercom Unit - Ground Support 


Intervalometer Test Unit - Sequencing 
Intervalometer Test Unit - Timing 


Jack Pad Assembly - Wing Attachment 


Kit - MC-1 Air Compressor Modification 


Ladder - Cockpit Entrance 
Ladder - Cockpit Entrance 
Ladder - Cockpit Entrance 


Ladder - Cockpit Entrance 
Link Assembly - Missile Door Micro 

Switch Adjust 
Lockpins - Rudder Control Rigging 
Lockpin Assembly - Canopy and Seat 
Lockpin Assembly - Canopy and Seat 
Lockpin Set Assembly - Pilot's Seat Removal 
Lockpin Set Assembly - Pilot's Seat Removal 
Lockpin Set Assembly - Pilot's Seat Removal 
Lock Assembly - Center Missile Doors 
Lock Assembly - Drag Chute Door Safety 
Lock Assembly - Elevon Batten 


Lock Assembly - Lower Missile Bay Doors 
Lock Assembly - Lower Missile Bay Doors 
Lock Assembly - Lower Missile Bay Doors 
Lock Assembly - Lower Speed Brake 

Lock Assembly - MLG Door Safety 
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& Page 


1-87 


IV-8 


IV-2 


IV-4 


I-9 


I-150 


ZM-8-085-4 
SPECIAL TOOLS LIST (Cont) 

Part No. Nomenclature 
SE-1031 Lock Assembly - Nose Landing Gear Door 
SE-1051 Lock Assembly - Nose Landing Gear Door 
SE-0879 Lock Assembly - Speed Brake 
SE-0746 Lock Assembly - Upper Missile Bay Doors 
SE-0746-801 Lock Assembly - Upper Missile Bay Doors 
SE-0634-801 Lock Assembly - Upper Speed Brake 
SE-0868 Net - Canopy Pressurization, Test Safety 
SE-0778-1. -2 Pad - Intake Duct, Work Protective 
SE-0778-801 Pad - Intake Duct, Work Protective 
SE-1003 Pin Assembly - External Fuel Tank Safety 
SE-0979 Pins, Set - Rudder and Elevon Rigging 
ST-00527 Pins, Set ~ Wing Installation Aligning 
SE-0664 Plug Assembly - Boundary Layer Duct - Intake 
SE-0812-801, Plug Assembly - Boundary Layer Duct - Intake 

-803 
SE-0822-1, -2 Plug Assembly - Boundary Layer Duct - Intake 
SE-0906-801 Plug Assembly - Rocket Grounding 
ST-00479 Puller - MLG Trunion Pins 
ST-00477 Puller - NLG Trunion Pin 
ST-00478 Puller - NLG Trunion Pins 
SE-0681 Puller - Vertical Fin 
SE-0857 Rail - Engine Removal 

-0857-1, -2 
SE-0813-1, -2 Screen Assembly - Intake Duct 

-0813-3, -4 
SE-0823-1, -2 Screen Assembly - Intake Duct 
SE-1033 Screen Assembly - Intake Duct Safety 
SE-0972 Set - Boresighting and Harmonization 
ST-00546 Set - Boresighting Tools 
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I-158 
I-164 
I-85 
I-34 
I-35 
1-23 


І-18 


1-47 
1-48 
1-147 
1-133 
П-8 
1-26 
I-60 


1-66 
1-99 
1-4 
1-2 
II-3 
1-27 


1-74 
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Part No. 


SE-1026 
SE-0578 


SE-0579-803 


SE-0827 


SE-0814-1, -2 
SE-0824-1, -2 


SE-0636 
SE-0572 
SE-0815 
SE-0892 


-0892-801 


SE-0575 
SE-0576 


SE-0576-801 


SE-0825 
SE-0574 
SE-0874 
SE-0945 


-0945-801 


SE-0797 
SE-0573 
ST-00506 
SE-0867 


SE-0867-801 


SE-0635 


-0635-801 


SE-0986 
SE-1012 


-1012-801 


SE-0925 
SE-0852 
SE-0918 
SE-1023 


-1023-801, -803 


SE-1016 
SE-0871 


SPECIAL TOOLS LIST (Cont) 


Nomenclature 


Set - Transducer Vane Boresighting 
Shield Assembly - Air Intake Duct 
Shield Assembly - Exhaust Tailpipe 
Shield Assembly - Exhaust Tailpipe 
Shield Assembly - Intake Duct 
Shield Assembly - Intake Duct 

Sling - Nose Section Hoisting 

Sling Assembly - Aircraft Hoisting 
Sling Assembly - Aircraft Hoisting 
Sling Assembly - Aircraft Hoisting 


Sling Assembly - Air Turbine Motor 

Sling Assembly - Canopy Hoisting 

Sling Assembly - Canopy Hoisting 

Sling Assembly - Canopy Hoisting 

Sling Assembly - Fin Hoisting 

Sling Assembly - Fuselage Support Fixture 
Sling Assembly - J57 Engine Handling 


Sling Assembly - Pilot Seat Hoisting 

Sling Assembly - Wing Hoisting 

Spanner - J57 Thrust Mount Aligning 

Stand - Engine Compartment, Mobile Work 
Stand - Engine Compartment, Mobile Work 
Stand - Engine Removal Multi- Position 


Stand Assembly - Engine Removal 
Stand Assembly - Engine Removal 


Straight Edge - Rudder Bellcranks 
Streamer Assembly - Aircraft Warning 
Support - Radome Storage 

Support Assembly - Canopy 


Support Assembly - J57 Engine Center Section 


Support Assembly - Radar Door Hold Open 
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Part No. 


SE-0871-801 


SE-0990 


-0990-801 


SE-0934 
SE-0975 
SE-0984 
SE-0997 
SE-0946 
SE-1002 
SE-0985' 
SE-0685 
SE-1001 


SE-0783-801 


SE-0796 
SE-0976 


SE-0567-801 


SE-0567 


SE-0568 
SE-0776 
SE-1036 
SE-0858 
SE-1035 
SE-0785 


SPECIAL TOOLS LIST (Cont) 


Nomenclature 


Support Assembly - Radar Door Hold Open 
Support Assembly - Radar Door Hold Open 


Target - Boresighting and Harmonization 

Target Assembly - Radar Antenna Boresight 

Tester - Autoflight Control Field 

Tester - Edison Fire Detector System 

Tester - Electrical Heated Windshield 

Tester - Electric Heated Windshield 

Tester - Elevator "Q" Loader 

Tester - Heated Windshield Control 

Tester - Heater Windshield Control 

Test Assembly - Engine Thermocouple 

Test Assembly Kit - Ram Air Turbine 

Test Stand - Hydraulic Electric Motor Powered 

Test Stand - Hydraulic Portable, Ground 

Test Stand - Hydraulic Portable 3000 PSI 
Dual Flow, 20 GPM Each System 

Test Unit - Air Turbine Motor 

Test Unit - Armament Circuit 

Test Unit - Armament Control Relay Box 

Test Unit - Cabin Temperature Control 

Test Unit - Master Warning Box (F 213-1) 

Test Unit - Power Switch Sequencing 

TFE - Compass System, Type J-2, Mobile 

TFE - Electrical System Mobile 

TFE - Electronics Power Equipment, Mobile 

TFE - Fuel System, Mobile 

TFE - Hydraulic System, Primary, Mobile 

TFE - Hydraulic System, Secondary, Mobile 

TFE - IFF Radar System, Mobile 

TFE - Pneumatic System, High Pressure, Mobile 

TFE - Pneumatic System, Low Pressure, Mobile 

TFE - Power Equipment, Mobile 
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Part No. 


5Е-0905 


ST-00536 
ST-00456 
ST-00537 
ST-00552 
SE-0781 
-0781-801, -803 

SE-0781-803 
SE-0932 
SE-0992 
SE-0992 
SE-0633 
5Е-0770 


SE-0980 

SE-0883 
-0883-801 

ST -00520 

ST -00560 

ST -00522 


SPECIAL TOOLS LIST (Cont) 


Nomenclature 


TFE - Radio Communication System, Mobile 
TFE - Radio Navigation System, Mobile 
Tool - Brake Chute Door Latch Engaging 
Tool - Missile Positioning 

Tool - Rocket Loading (2. 75 inch) 

Tool - Rocket Tube Installing (2. 75 Dia.) 
Tool Assembly - Rocket Loading (2.00 inch) 
Tow Bar - Nose Wheel Attaching 


Tow Bar - Nose Wheel Attaching 

Tow Bar - Nose Wheel Universal 

Trailer - Missile Rocket Transport 
Trailer - Missile Rocket Transport 

Truck - Aft Electronics Equipment 
Turnbuckle Assembly - Engine Positioning 


Walkway - Flight Controls Mechanism Protector 
Wedge - J57 Engine Shroud Positioning 


Wrench - Main and Nose Landing Gear Wheel 
Wrench - Power Control Irreversible Mechanism 
Wrench Assembly - Fin Hold Down Bolts 
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GROUP: I 


TITLE; Sling Assembly - Aircraft Hoisting 

FUNCTIONAL CHARACTERISTICS 
The aircraft hoisting sling is designed for lifting the airplane with engine installed. 
Starting with the third SE-0572 sling delivered, the lifting eye will be replaced with a 
multi-position load bar which will allow for hoisting the airplane with engine removed 

or with additional load configurations. The sling provides for three point hoisting of the 
airplane. The forward cable is attached to the fuselage by four AN-911A bolts. The two 
after cables are attached to the wings by 5/8 inch eye bolts. 


REFER; 
SE-0815 AF 53 1787-1790 
SE-0892 AF 53-1779-1786, AF 53-1787 -1790 


LEVEL OF | MODEL OR TYPE 
MAINTENANCE EFFECTIVITY p—— — DESIGNED BY: CONVAIR 
gan. 
i x J yro? | АЕ 53-1779-1786 — 5 5 | 
D x j| YEW? AF 53- 1779-1786 APPROVAL DATE: 9-15-53 


STOCK NUMBER PART NUMBER 


CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - $AN OIEGO, CALIFORNIA 


ae eee 
Be es ЕККЕН 
W ie ea Сү 
22. |195 8220-600 136-3 SE-0572 
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a eas 


GROUP: I 


TITLE; Sling Assembly - Wing Hoisting 

FUNCTIONAL CHARACTERISTICS 
The wing sling is used for installing, removing or handling the wing. The inboard sling 
fitting is located under the wing drag angle which must be removed from wing before 
attaching the sling. 
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LEVEL OF TYPE 
MAINTENANCE DESIGNED BY: CONVAIR 


APPROVAL DATE: 12-3-53 


STOCK NUMBER PART NUMBER 
196-8220-622250 SE-0573 


CON VAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE: Sling Assembly - Fin Hoisting 

FUNCTIONAL CHARACTERISTICS 
The fin sling is used for handling, removing and installing the vertical fin. To remove 
the fin it is necessary to use Fin Puller Part No. SE-0681 to free the fin prior to lifting 
with the Fin Hoisting Sling. The sling consists of a lifting eye with four 5/32 in. cables, 
two which are attached to the two fin attachment through-bolts. These bolts are passed 
through the vertical fin at the hoist attach points and secured to the other two cables by 
screw fittings. The upper cable fittings are safeline. The lower fittings are swaged type 
vinyl covered to protect the fin skin from damage. 


LEVEL OF MODEL OR TYPE 
MAINTENANCE EFFECTIVITY DESIGNED BY: CONVAIR 


| vrn2 | 
| Yrn2 | ЖҮЛ? 
82-179 9-14-53 
PART NUMBER 
SE-0574 


CONVAIR - А DIVISION ОР GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE; Sling Assembly - Air Turbine Motor 

FUNCTIONAL CHARACTERISTICS 
The air turbine motor sling is required for handling, installing or removing the air tur- 
bine motor. Two cables are attached to two lifting eyes on the air turbine motor and a 
third cable is attached to the generator by lifting band for maintaining the ATM in level 
position. 


LEVEL OF 


MAINTENANCE EFFECTIVITY [— | DESIGNED BY: CONVAIR 
a 
X | APPROVAL DATE, 9-14-53 


Tae eee eee STOCK NUMBER PART NUMBER 
1 1968220-602405 SE: ) 575 
нен 


MODEL OR TYPE 
д aie 
= a RO 
ee = 
| [ee eee a CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
т En SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 
TITLE; Sling Assembly - Canopy Hoisting 


FUNCTIONAL CHARACTERISTICS 


The canopy sling is used for handling, installing or removing the canopy. The sling is 
designed to lift and maintain the canopy in the correct position for installing or removing. 


Hooks are covered with vinyl to protect the canopy glass. 


REFER: 
SE-0576-801 АҒ 53-1791 & SUBSEQUENT 
5Е-0825 AF 54-1351 & SUBSEQUENT 


LEVEL OF i MODEL OR TYPE 
MAINTENANCE EFFECTIVITY 
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GROUP: I 


27 TITLE; Sling Assembly - Canopy Hoisting 


FUNCTIONAL CHARACTERISTICS 


The canopy sling is used for installing or removing the canopy. The sling is designed 
to lift and maintain the canopy in proper position for installation and removal. 
This sling is similar to SE-0576. 


covered with vinyl to protect canopy glass. 
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Hooks are 


GROUP: I 
TITLE; Shield Assembly - Air Intake Duct 


FUNCTIONAL CHARACTERISTICS 


The intake shield redesigned in compliance with Air Force request is fabricated from 
duraluminum and has felt covered with canvas around the periphery of the shield. Pro- 
visions for installing a heating or cooling air duct is provided. This shield is inserted 


like a plug into the opening of the intake duct. 
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SE-0814 AF 53-1787-1790 & AF 53-1791 AND SUBSEQUENT 
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GROUP: I 


TITLE; Shield Assembly - Exhaust Tailpipe 
FUNCTIONAL CHARACTERISTICS 


The exhaust tailpipe shield has been designed to provide a cover for the exhaust tailpipe 
and boundary layer duct while airplane is on the ground thus preventing foreign materials 
from entering the tail cone section. A ground heater duct opening is provided for engine 
pre-heat purposes. 
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SERVICE ENGINEERING * SAN DIEGO, CALIFORNIA 


I-8 


GROUP: 


TITLE; 


I 
Jack Pad Assembly - Wing Attachment 


FUNCTIONAL CHARACTERISTICS 
Wing jacking installation facilities are incorporated under the wings aft of each main land- 


ing gear. A cover plate, held in place by a screw, is rotated allowing for installation of 


the jack pad assembly which is used in conjunction with the Air Force B6 jack for aircraft 


jacking. 
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SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE; Lock Assembly - Lower Missile Bay Doors 


FUNCTIONAL CHARACTERISTICS 
This lock, а personnel safety item, consists of a locking bar which ties two lower missile 
doors together when in the open position. (One required at each end of each pair of lower 
missile doors.) The attaching fitting on one end of the bar is spring loaded to facilitate 
installation. 


REFER: 


SE-0808 AF 53-1787-1790, AF 54-1351 AND SUBSEQU ENT, 
AF 53-1791 & SUBSEQUENT SE 0808-801 
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GROUP: I 


TITLE; Bridle Assembly - Aircraft Restraining 
FUNCTIONAL CHARACTERISTICS 
The Restraining Bridle is required for attaching the airplane to a field anchor for engine 
run-up on the ground. The hold back cables of the Restraining Bridle are attached to 
fittings (lugs) on the main landing gear drag braces. An anchor installation capable of 
holding the thrust output of the F-102 airplane is required. SE-0774, engine ground run- 
up anchor installation or equivalent proposed for the test program at Edwards Air Force 
Base will be required. 
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GROUP: I 


TITLE; Adapter Assembly - Nose Section Cradle 
FUNCTIONAL CHARACTERISTICS 
The nose section cradle adapter is installed on Lockheed After Fuselage Truck P/N 
205226 AF8220-780800 for removal of the Electronics Nose Section. The Lockheed Truck 
provides easy vertical, lateral and longitudinal adjustments which facilitate installation 
of the nose section. The nose section is attached to the cradle adapter by four bolts, one 
in each corner. 


REFER: 
SE -0584 -801 53-1788 thru 1790 
SE -0584 -803 53-1787 only 
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GROUP: I 


TITLE; Dolly Assembly - Air Turbine Motor 
FUNCTIONAL CHARACTERISTICS 


This dolly is used for transportation, work and engine run-up for the air turbine motor. 
The MA-1 gas turbine compressor with associated ducting and quick disconnects will be 
required to supply power for running the air turbine motor on this dolly. The air turbine 
motor test unit SE-0568 will be used to supply active and reactive loads for testing the 
air turbine motor. 


Adapter assembly, air turbine motor quick disconnect SE-0784 will be required in con- 
junction with use of the MA-1 gas turbine compressor with tests of the air turbine motor. 
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GROUP: I 


С, TITLE; Grill Assembly - Air Intake Duct 


FUNCTIONAL CHARACTERISTICS 
The intake duct grill (safety screen) serves as a personnel safety and engine protective 
screen. This screen was designed to meet the requirements of Air Force specifications 
Exhibit WC 350. The large area of stainless steel screen is required to keep the engine- 
power-loss below the two percent limitation requirement. Mesh size meets requirement 
that a pebble of one fourth inch in diameter will not pass through the screen. 


REFER: 
SE-0813-1 & -2 АҒ 53-1787-1790, AF. 53-1791 AND SUBSEQUENT 


SE-0823-1& -2 AF 54-1351 AND SUBSEQUEN T 
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GROUP: I 


TITLE; Bar Assembly - Nose Jacking 

FUNCTIONAL CHARACTERISTICS 
The nose jacking bar is installed in the nose section of the airplane by removal of one end 
easting and sliding the jacking bar through the installation tube after which the end cast- 
ing is re-installed. Integral jack pads and airplane tie-down fittings are part of the jack- 
ing bar. Two Air Force B-6 jacks are used for jacking the nose. 
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GROUP: I 

TITLE; Cradle Assembly - Fuselage (Wings Removed) 
FUNCTIONAL CHARACTERISTICS 
This cradle is required to support the fuselage in event of wing removal, which would 
remove the landing gear as a support. It is necessary to have the fuselage cradle level 
in order to keep from warping the fuselage when wings are removed. The Fuselage Sup- 
port Fixtures SE-0739 -1 -2 are required to be installed at the wing root for fuselage sup- 
port if any movement of fuselage with wings removed is contemplated. The Fuselage 
Cradle can be used for shipping the fuselage if support fixtures SE-0739 -1 -2 are in- 


stalled, 
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GROUP: I 


в TITLE; Cradle Assembly - Fuselage (Wings Removed) 
FUNCTIONAL CHARACTERISTICS 


' The fuselage cradle assembly is required to support the fuselage in event of wing re- 
moval, which would remove the landing gear as support. It is necessary to have the fuse- 

| lage cradle level to prevent fuselage warping when wings are removed. On Е-102А, 

AF53-1787-1790 airplanes, fuselage support fixtures SE-0739-1 -2 are required to be in- 

| stalled at the wing root for fuselage support if any movement of fuselage with wings re- 

: moved is contemplated. On F-102A, AF53-1791 and on fuselage fixtures SE-0739-1 -2 

i are not required as equivalent supports are an integral part of the airplane. The fuselage 

cradle may be used for fuselage shipping if desired. 
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GROUP: I 


TITLE; Cradle Assembly - Fuselage (Wings Removed) 


FUNCTIONAL CHARACTERISTICS 


The fuselage cradle assembly is required to support the fuselage in event of wing re- 
moval, which would remove the landing gear as support. The crddle assembly, similar 
to SE-0593-815 and -817, has been designed to accommodate the TF-102A airplanes with 
fuselage supports as an integral part of the fuselage. The fuselage cradle may be used 


for fuselage shipping if desired. 
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GROUP: I 


TITLE; Aspirator - Cooling Air; Engine Ground Run-Up 
FUNCTIONAL CHARACTERISTICS 
The Aspirator is installed on the airplane for hi-power engine run-up on the ground with 
the airplane in a static position. It is made of stainless steel and attached to the fuselage 
tail cone with floating pins which allows for installation tolerances. 


The Aspirator increases the flow of cooling air through the boundary layer system around 
the engine and exhaust tail pipe. Experience gained early in the flight test program will 
govern the degree of use required for this item. 
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GROUP: I 


TITLE; Ladder ~ Cockpit Entrance 
FUNCTIONAL CHARACTERISTICS 


The ladder is attached to the airplane by hooking over the cockpit longeron. In the in- 
stalled position, the ladder extends from the cockpit over theintake ducts to approximately 
12 inches above the ground. A guard rail is provided in the area at the top of the ladder 
spanning the intake duct. Material used for ladders number three and subsequent is dur- 
aluminum. Square steel tubing was used for the first two ladders. 


A step plate is provided at the top of the ladder to protect the cockpit entrance. Contact 
parts attaching.to the airplane are rubber covered. 
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GROUP: I 


TITLE; Ladder - Cockpit Entrance 
FUNCTIONAL CHARACTERISTICS 


This is a tubular aluminum alloy ladder similar to SE-0618-801 conforming to fuselage 
contour change of the YF-102A, AF53-1787-1790. 
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GROUP: I 


TITLE: Truck - Aft Electronics Equipment 
FUNCTIONAL CHARACTERISTICS 


The aft electronics truck has space provided for receiving the aft electronics equipment 
in two sections (upper and lower). The lower half with the fuselage door as its base will 
be transported on the front section of the truck and the upper section on the aft section of 
the truck. 


The truck will also be used when test or inspection of the equipment is required while 
attached to the airplanes electrical circuit by an electrical patch cord. 
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GROUP: I 


TITLE; Lock Assembly - Upper Speed Brake 
FUNCTIONAL CHARACTERISTICS 


This safety lock assembly is similar to SE-0634-801 conforming to the larger actuator 
piston installed on speed brake of YF-102A , AF53-1787-1790. 
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GROUP: I 


TITLE: Stand - Engine Removal Multi- Position 
FUNCTIONAL CHARACTERISTICS 
This is a four wheeled engine installation, removal and work stand which can be used for 
transporting the engine on the ground. A 20-ton hydraulic-jack is provided with cable as- 
sembly for raising or lowering the engine on an inner carriage. The engine sets on roller 
mounts on two rails (tracks) which allow for rolling the engine into the airplane or for re- 
moval. An endless trolley with a hand crank supplies motive power for this operation. 
Hand crank screws are provided for making minor lateral adjustments. Four jacks are 
provided for stabilizing the stand and for making final vertical adjustments. For trans- 
porting the engine on the ground, overhead adapters are provided for suspending the engine 
by turnbuckles to meet vertical G load requirement. A trunion mount on the right side 
provides for fore and aft G loading. 


For airplanes AF52-7995 and AF53-1779-1786 engine removal rails are furnished with 

the engine stand. For airplanes AF53-1787 and on, AF 54-1351 and on, SE-0857-1 -2 

rails are to be used in conjunction with this engine stand. Engine rails must be installed in 
fuselage, which has provisions to accommodate rails, prior to engine removal thus providing 
a means of supporting the engine in the fuselage during removal and placing on engine stand. 
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GROUP: I 


TITLE: Sling - Nose Section Hoisting 

FUNCTIONAL CHARACTERISTICS 
This sling is provided for handling nose section not attached to the airplane. The sling 
is attached to the nose section onthe forward end to the two upper radome attachment 
fittings and at the after end to the two upper fuselage attachment fittings. A spreader 
frame is provided to eliminate any possible compression stresses being placed upon the 
nose section. 
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GROUP: I 

TITLE; Plug Assembly - Boundary Layer Duct - Intake 
FUNCTIONAL CHARACTERISTICS 
This plug is a rectangular rubber plug clamped between two steel plates which is inserted 
into the boundary layer intake duct. A steel handle when pulled downward supplies, 
{through cam action) expansion to the rubber insert required to seal the duct opening. 
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GROUP: I 


TITLE; Puller - Vertical Fin 


FUNCTIONAL CHARACTERISTICS 


The vertical fin puller consists of two manifolded hydraulic pullers designed to lift the 
vertical fin free from dowel pins after the hold down bolts have been removed. Each 
puller consists of a small hydraulic ram which replaces a fin hold down bolt. Hydraulic 
pressure forces the ram against the upper hold down bolt casting forcing the fin to be 
lifted. Manifolding of the pullers insures freeing the fin from forward and aft dowel pins 
simultaneously. The fin hoisting sling SE-0574 is required to be installed during fin re- 


moval. 
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GROUP: I 


TITLE: Compressor Unit - Hi-Pressure Air Type MC-1 
FUNCTIONAL CHARACTERISTICS 


This unit is model WK-80-15H portable high pressure air compressor manufactured by 
Joy Manufacturing Co. and is identical to the Standard units being delivered to the Air 
Force by Joy Mfg. Со. in accordance with AF Specification WCL-560. It has a four stage 
3500 psi 15C FM gasoline driven compressor with dehydraters, mounted on a four wheel 
trailer chasis. 


A housing is provided for weather protection and provisions for a winterization kit is in- 
cluded. 


Storage receivers are not included on this unit. A bank of manifolded storage bottles on 
a cart will be required which will be Air Force furnished. See SE 0704-801 on following 
page. 
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GROUP: I 


TITLE; Compressor Unit, Hi-Pressure Air (Type MC-1 Mod. or MC-1A Mod.) 
FUNCTIONAL CHARACTERISTICS 


This compressor unit consists of SE 0704 basic plus SE 1013, modification kit. This modi- 
fied unit offers an additional 5000 cubic inch air storage capacity for use on aircraft with 
fuel air combustion starters. All other characteristics remain unchanged. 
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GROUP: _Т 


TITLE: Adapter Assembly - J57 Afterburner 


FUNCTIONAL CHARACTERISTICS 


The afterburner adapter assembly adapts the Lockheed aft fuselage truck P/N 205226 for 


installing or removing the J57 afterburner. 


Legs are provided on the adapter assembly 


to support the afterburner after it has been removed, which frees the Lockheed truck for 


other uses. 


required for aligning the adapter assembly with the afterburner. 
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The afterburner truck provides vertical, lateral and horizontal adjustment 
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GROUP: I 


TITLE; Adapter Assembly - Tail Cone Handling 
FUNCTIONAL CHARACTERISTICS 


The tail cone adapter assembly adapts the Lockheed aft fuselage truck P/N 205226 for 
installing or removing the tail cone. Legs are provided on the adapter assembly to sup- 
port the tailcone after it has been removed, which frees the Lockheed truck for other 
uses. 


Vertical, lateral and horizontal adjustment for installing or removing the tail cone is 
provided on the Lockheed truck. 
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e° TITLE; Eyebolt - Wing Mooring Pad 
FUNCTIONAL CHARACTERISTICS 


Facilities are provided in each wing near the outboard wing tips (sta. 516-07 BL 150.27) 
for installing the eyebolt mooring pad. Removing a screw plug from each of the two 
wing facilities allows the installation of the eyebolts underneath the wings. The eyebolt 
has a screwdriver end which facilitates removing the wing plugs and an AN nut welded 
on the side which provides a storage place for the plug. The eyebolt shank is 5/8-inches 
in diameter and has an eye 1-1/4-inches in diameter. 
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GROUP: I 


TITLE: Fixture - Fuselage Support, Left and Right 
FUNCTIONAL CHARACTERISTICS 


The fuselage support fixture is a steel beam which replaces the wing at the fuselage wing- 
root attachment fittings. This beam is provided as a supporting fuselage stiffener and is 
required when a wing is removed and prior to any movement of the fuselage. A lifting 
eye is provided for attaching the aircraft sling when hoisting the fuselage. Lifting eyes 
are also provided for handling the support fixture. These supports are used in conjunc- 
tion with SE-0593-815, -817, -819 fuselage cradle assembly. 


SE-0874 sling assembly is provided for fuselage fixture support handling. 
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I-33 


GROUP: I 


TITLE: Lock Assembly - Upper Missile Bay Doors 
FUNCTIONAL CHARACTERISTICS 


This is à personnel safety lock which is clamped around the upper missile bay door actu- 
ating strut when in the extended position as a safety against inadvertent closing of the up- 
per missile doors. It consists of a spring loaded steel clamp, (clothes pin type) which is 
easily installed and removed. 
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I-34 


GROUP: I 


@ TITLE: Lock Assembly - Upper Missile Bay Doors 
FUNCTIONAL CHARACTERISTICS 


This clamp is functionally equivalent to SE 0746 basic with additional clamp strength. 
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I-35 


GROUP: I 


TITLE; Lock Assembly - Lower Speed Brake 
FUNCTIONAL CHARACTERISTICS 
This is a personnel safety lock, which clamps around the lower speed brake actuator 
when it is in the extended position. The lock restrains the speed brake from closing if 
hydraulic pressure should be inadvertently applied. This lock consists of a hinged steel 
clamp with a safety pin retainer which allows for easy installation or removal. 
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I-36 


GROUP: I 


TITLE; Cover - Canopy and Radome 


FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover similar to SE-0755-803 conforming to design change of 


AF-53-1779-1786 airplanes. 


REFER: 
SE-0755-803 AF 52-7995 


5Е-0755-805 AF 53-1787 ONLY SE 0755-807 AF 53- 1788 - 1790 


5Е-0803 АҒ 53-1791 AND SUBSE QUENT 
SE-0818 AF 54-1351 AND SUBSE QUENT 
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MODEL OR TYPE 


DESIGNED BY: CONVAIR 
APPROVAL DATE: 7-21-54 


STOCK NUMBER PART NUMBER 
NSL SE-0755-801 


CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


I-37 


GROUP: I 


Ç TITLE; Cover Assembly - Canopy and Radome 
FUNCTIONAL CHARACTERISTICS 
This is a canvas duck cover incorporating the canopy and radome covers in one assem- 
bly. The radome cover is held in place by top and bottom attachment to the canopy cover 
which in turn is held in place by web straps which pass around the fuselage and buckle 
together on the side. 


REFER: 

SE-0755-801 AF 53-1779- 1786 

SE-0755-805 AF 53-1787 ONLY SE 0755-807 АҒ 53-1788-1790 
SE-0803 AF 53-1791 AND SUBSEQUENT 

S E-0818 AF 54-1351 AND SUBSEQUENT 
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GROUP: I 


TITLE: Cover Assembly - Canopy and Radome 
FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover similar to SE-0755-803, -801 conforming to design change 
of AF53-1787 airplane. SE-0755-807 is similar to this cover and conforms to and is 
effective on A/C AF 53-1788-1790. 


REFER: 

SE 0755-801 AF 53-1779-1786 
SE-0755-B07 AF 53-1788-1790 

SE-0755-803 AF 52-7995 

SE-0803 AF 53-1791 AND SUBSEQUENT 
$ E-0818 AF 54-1351 AND SUBSE QUENT 
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1-39 


GROUP: I 


TITLE; Cover Assembly - Heat Exchanger Duct 
FUNCTIONAL CHARACTERISTICS 
The heat exchanger duct cover is manufactured from aluminum alloy which serves as a 
weather cover for the heat exchanger duct opening on top of the fuselage aft of the cock- 
pit. The duct cover is flanged and is pressed into the duct opening. A rigid handle is 
provided on top of the cover for installation and removal. A fabric section in the center 
of the cover allows for the exchanger door to be in the open position on the ground. 
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SE-0804 AF 53- 1787-1790 
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I-40 


GROUP: I 


TITLE: Lock Pin Assembly - Canopy and Seat 
FUNCTIONAL CHARACTERISTICS 


This is an assembly of three safety pins manifolded on one cable with two red warning 
streamers attached. One streamer will lie across the pilots seat and one will extend 
outside the airplane. The safety pins are inserted in the canopy release, seat ejection 
and firing arm mechanisms to eliminate the possibility of the ejection seat and canopy 
ejectors being fired accidentally. The lock pin assembly is removed and remains in 
pilot custody during flight. 
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P SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE: Lock Pin Assembly - Canopy and Seat 


FUNCTIONAL CHARACTERISTICS 


Same as basic, except canopy initiator pin is detachable to remain with airplane when seat 


is removed. 
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DESIGNED BY; CONVAIR 


X APPROVAL DATE: 1-27-54 


STOCK NUMBER PART NUMBER 
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1-42 


GROUP: I 


TITLE: Gage - Elevon Pendulum Rigging 

FUNCTIONAL CHARACTERISTICS 
This is a pendulum protractor gage made from aluminum alloy which is clamped on the 
trailing edge of the elevon. The protractor degree plate position is adjustable to allow 
for setting the degree plate at zero position when the elevon is streamlined in the neutral 
position, The pendulum pointer then indicates the angular deflection of the elevon in 
reference to the zero or neutral position. 
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1-43 


GROUP: I 


TITLE: Gage - Rudder Angle Rigging 
FUNCTIONAL CHARACTERISTICS 


This is a degree protractor template made of aluminum alloy. The gage is attached to 
the stub island at the bottom of the rudder. The rudder acts as its own indicator pointing 
to its angular deflection in reference to the neutral position. SE 0767-803 version is 
designed for use on A/C with the enlarged speed brake. 


REFER: 
803 ASSEMBLY FOR F102A AF 54-1394 & ON, ТЕ102А AF 54-1364 & ON 
801 ASSEMBLY FOR Ғ-102А AF 53-1791 C AF H^ € - 1393, TF 102A - 1351 - 1361 
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1-44 


GROUP: І 


TITLE; Turnbuckle Assembly - Engine Positioning 
FUNCTIONAL CHARACTERISTICS 


The turnbuckle assembly, with adapters for attaching, one end to the engine and the other 
end to the airplane structure at the airplane trunion mount, is used for final positioning of 
the engine and holding the engine, facilitating mating of the engine trunion with the air- 
plane trunion mount on AF53- 1788-1790 airplanes. On subsequent airplanes provisions 
for engine positioning have been made an integral part of the airplane. 
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I-45 


GROUP: I 


TITLE; Anchor - Engine Ground Run-Up 

FUNCTIONAL CHARACTERISTICS 
The engine ground run-up anchor installation was designed and all parts (except concrete) 
were provided, for one installation, at Edwards Air Force Base. 


The anchor installation consists of a bar with an airplane attaching eye set in concrete. 
Transverse bars are welded to the airplane attaching bar to transfer thrust loads within 
the concrete block. 


The ground run-up anchor SE-0774 or an equivalent installation is required at YF-102 
and F-102A Bases. The airplane restraining bridle, SE-0583 is used, to attach the air- 
plane to the anchor installation, for ground engine run-up, when high thrust is required. 
Designed for a thrust load of 25,000 pounds with a safety factor of 3. 
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GROUP: I 


TITLE; Pad - Intake Duct Work Protective 
FUNCTIONAL CHARACTERISTICS 


This cover has been designed as a means of protection, from damage, to the intake duct 
by personnel working in the cockpit area. 
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I-47 


GROUP: I 


TITLE; Pad - Intake Duct, Work Protective 
FUNCTIONAL CHARACTERISTICS 


Functional characteristics are same as basic - attaching method different. This protective 
pad may be used on either side of the airplane. 
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I-48 


GROUP: I 


TITLE: Tow Bar ~ Nose Wheel Attaching 
FUNCTIONAL CHARACTERISTICS 


The tow bar made of aluminum alloy has an over-all length of 21.1 feet. It has a single 
tow tube 5 inches in diameter with a towing casting on one end and the nose wheel attach- 
ing casting at the other end. The tow bar is attached to the nose wheel by two 3/4 inch 


insert pins. 
The tow bar is made portable by two hard rubber tired wheels 10 inches in diameter which 


are attached to the nose wheel attachment casting. SE 0781-803 equals 1 basic tow bar plus 
one (1) 75" extension adapter. 


REFER: 
SE-0781 FOR AF 52-7995, AF 531779 AND SUBSEQUENT 
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GROUP: I 


TITLE; Tow Bar - Nose Wheel Attaching 
FUNCTIONAL CHARACTERISTICS 


See Preceding Page 
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GROUP: [ 


TITLE; Adapter Assembly - Quick Disconnect (ATM Test Unit) 
FUNCTIONAL CHARACTERISTICS 


The quick disconnect adapter assembly will provide a means for connecting gas turbine 
compressor air power to the ATM and providing air power for running the air turbine 
motor when installed on the air turbine motor dolly SE-0586-801. 


The adapter will consist of a short section of air duct with a flange for attaching to the air 
turbine motor on one end and one half of a Roylan quick disconnect fitting on the other 
end. 
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GROUP: I 


TITLE; Funnel - Fuel Tank Sump Drain 
FUNCTIONAL CHARACTERISTICS 


The fuel tank sump drain funnel has been designed to facilitate fuel tank draining. The 
funnel is equipped with a gasket which provides a seal at the drain fitting thus reducing 
the possibility of fuel flowing on the wing and causing a fire hazard. 
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GROUP: I 


TITLE; Sling Assembly - Pilot Seat Hoisting 


FUNCTIONAL CHARACTERISTICS 


The pilot-seat sling is used for installing, removing or handling the pilot's seat. It con- 
sists of a steel lifting eye and three web straps. Snap hooks are placed on each end of 
the web straps to facilitate strap replacement and to allow for attaching the sling on the 
seat. The sling is designed for lifting the seat in the same attitude the seat is in when 
installed in the airplane. 
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1-53 


GROUP: I 


TITLE; Lock Assembly - Elevon Batten 
FUNCTIONAL CHARACTERISTICS 


The elevon batten is fabricated from sheet aluminum and is placed so that the elevon out- 
bound trailing edge maintains alignment with the wing tip trailing edge under wind gust 
conditions. To avoid elevon damage, the battens must be used during field storage when- 
ever the aircraft is exposed to wind gust loads of 10 mph or over. The inboard and out- 
board batten sections are fastened together with shear rivets that will allow the elevons to 
free themselves in case of inadvertent control actuation with the elevon battens in place. 


The batten requirement will be eliminated by the incorporation of elevon control overload 
Springs in aircraft F-102A No. AF 56-973 and on and TF-102A No. 55-4044 and on. 
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GROUP: I 


TITLE: Cover Assembly - Canopy and Radome 
FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover similar to SE-0755-801, -803, -805 conforming to design 
change of AF53-1791 and subsequent airplanes. SE 0803 effective on aircraft No. AF 
53-1791 through 1794. SE 0803-801 effective on aircraft No. AF 53-1795 and on. 
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SE-0755-801 AF 53-1779-1786 
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CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


1-55 


GROUP: I 


TITLE; Cover Assembly - Heat Exchanger Duct 
FUNCTIONAL CHARACTERISTICS 


This heat exchanger duct - cover assembly is similar to SE-0757-801 conforming to de- 
sign changes of AF53-1787-1790 airplanes. 


REFER: 
SE-0757-801 AF 52-7995, AF 53-1779-1786 
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SEE SEED 
1-56 


GROUP: I 


TITLE; Ladder - Cockpit Entrance 
FUNCTIONAL CHARACTERISTICS 


This is a tubular aluminum alloy ladder similar to SE-0618-801, -803 conforming to fuse- 
lage contour change of the F-102A, AF 53-1791 and subsequent. 


SE-0807-801 incorporates a change to the basic ladder providing an inboard tilt to the 
ladder for increased ease of climb. ECP action has been initiated recommending that a 
Bal-Loc receptacle in the intake duct and a pin on the ladder be provided to lock the 
ladder in position under icing conditions. 
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1-57 


GROUP: І 


TITLE; Lock Assembly - Lower Missile Bay Doors 
FUNCTIONAL CHARACTERISTICS 


This lock assembly is similar to SE-0582, conforming to the configuration of AF 53-1787- 
1790. 


REFER: 
SE -0582 AF 52-7995, AF 53-1779-1786 
SE - 0808-801 АЕ 53-1791 & ON, AF 54-1351 8 ON 
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GROUP: 1 


TITLE; Lock Assembly - Lower Missile Bay Doors 
FUNCTIONAL CHARACTERISTICS 


This lock assembly is generally similar to SE 0582 and SE 0808 and conforms to the con- 
figuration of F-102A and TF-102A airplanes. An additional two (2) inches of adjustment 
is offered by means of a bolt and insert extension of the formerly solid tube. 
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1-59 


GROUP: I 


Cy TITLE; Plug Assembly - Boundary Layer Duct - Intake 
FUNCTIONAL CHARACTERISTICS 


The SE 0812-801 plug is similar to SE-0664 except for the increased plug size conforming 
to increased size of the intake boundary duct opening on the YF-102A airplanes, AF 53- 
1787- and subsequent, F-102A A/C AF 53-1791 through AF 55-3373. The SE 0812-803 
plug assembly conforms to boundary layer intake duct changes on F-102A A/C AF 55-3374 
and subsequent. 


REFER: 
SE -0664-AF 52-7995, AF 53-1779 -1786 
| SE-0822- AF 54-1351 AND SUBSEQUENT 
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GROUP: I 


E TITLE: Screen Assembly - Intake Duct 
FUNCTIONAL CHARACTERISTICS 


This intake duct screen assembly (-1, -2) is similar to SE-0587-1, -2, SE-0823-1 and 
-2 conforming to the configuration of AF 53-1787-1790. SE-0813-3 and -4 conforms 
to the configuration of AF 53-1791 through AF 55-3373. This screen is designed to 
maintain power loss below 2%. 


| REFER: 

SE-0587-1, -2 AF 52-7995, AF 53-1779-1786 
SE-0823-1, -2 AF 54-1351 AND SUBSEQUENT 

| SE-0813-3 AND -4 FOR F-102A 1791-55-3373 
SE-1033-1, -2 FOR F-102A 55-3374 & SUBSEQUENT 
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GROUP: I 


TITLE; Shield Assembly - Intake Duct 
FUNCTIONAL CHARACTERISTICS 


This intake duct shield assembly is similar to SE-0578 conforming to the configuration 
of AF53-1787 and subsequent airplanes. 
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SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 
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GROUP: I 


G TITLE: Sling Assembly - Aircraft Hoisting 
FUNCTIONAL CHARACTERISTICS 


The aircraft sling has been designed for lifting AF 53-1787-1790 airplanes with or without 
engine installed. 


This sling is similar to SE-0572 sling assembly. 
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GROUP: I 


TITLE: Cover Assembly - Canopy and Radome 
FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover designed for weather protection for canopy and radome of 
AF54-1351 and subsequent airplanes. This cover is similar in design and application to 
the SE 0755 and SE 0803 canopy and radome cover and conforms to the TF-102A configu- 
ration. 
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SE-0755-801 AF 53-1779-1786 
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GROUP: I 


TITLE; Ladder - Cockpit Entrance 
FUNCTIONAL CHARACTERISTICS 


This is a tubular aluminum alloy ladder similar to SE-0807 conforming to fuselage con- 
tour change of the TF-102A airplane. SE-0820-1 is designed to provide facilities for 
student cockpit entrance and -2 is designed to provide facilities for instructor cockpit 
entrance. Rubber padding is provided for intake duct contacting surfaces. 
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GROUP: I 


TITLE; Plug Assembly - Boundary Layer Duct - Intake 


FUNCTIONAL CHARACTERISTICS 


This plug is similar to SE-0664 except for the increased plug size conforming to in- 
creased size and design change of the intake boundary duct opening on the TF-102A air- 
planes, AF54-1351 and on. 
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GROUP: I 


TITLE; Screen Assembly - Intake Duct 
FUNCTIONAL CHARACTERISTICS 


This intake duct screen assembly is similar to SE-0587-1, -2 conforming to the con- 
figuration of AF54-1351 and subsequent airplanes. 


SE-0823 


REFER: 
SE-0587-1,-2 AF 52-7995, АҒ 53-1779-1786 
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GROUP: I 


TITLE; Shield Assembly - Intake Duct 
FUNCTIONAL CHARACTERISTICS 


This intake duct shield assembly is similar to SE-0578 conforming to the configuration 
of AF54-1351 and subsequent airplanes. 


REFER: 
SE-0578 AF 52-7995, AF 53-1779- 1786 
SE-0814 AF 53-1787- 1790, AF 53- 1791 AND SUBSE QUENT 
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GROUP: I 


TITLE; Sling Assembly - Canopy Hoisting 
FUNCTIONAL CHARACTERISTICS 


This sling assembly is similar to SE-0576 and SE-0576-801 conforming to the change of 
canopy on АҒ54-1351 and subsequent airplanes. 


REFER: 
SE-0576 AF 52-7995, AF 53-1779-1786, AF 53-1787-1790 
5Е-0576-801 AF 53-1791 AND SUBSE QUENT 
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GROUP: I 


TITLE; Shield Assembly - Exhaust Tailpipe 
FUNCTIONAL CHARACTERISTICS 


This exhaust tailpipe shield is similar to SE-0579-803, conforming to the configuration 
of subsequent airplanes. 
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GROUP: I 


C TITLE: Cover Assembly - "©" Intake 

FUNCTIONAL CHARACTERISTICS 
The "а" intake cover assembly has been designed to provide a cover for the "Q" intake 
while the airplane is on the ground thus preventing the entry of foreign materials. SE 0844- 
801 consists of a cover change compatible with the enlarged heater tube on F-102A A/C AF 
54-1390, 1398, 1401, 55-3357 and on. The -801 cover is spring held in place and is used 
in conjunction with ST 00559, handle. 


SE-0844- AF 53-1791-1818, AF 54-1371-1389, 1391- 1397, 1399-1400, 1402-1407 
*SE-0844-801 AF 54-1390, 1398, 1401, 55-3357 & ON 
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GROUP: I 


TITLE; Streamer Assembly - Aircraft Warning 
FUNCTIONAL CHARACTERISTICS 


Aircraft warning streamer assembly has been designed to reduce the possibility of 
ground safety equipment being attached to airplane during flight. It is a reminder to 
personne! to remove ground equipment before flight and to be attached to all 263 safety 
equipment. SE-0852 same as AF P/N 52C1543 plus various attaching provisions. 
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GROUP: I 


Cy TITLE; Adapter Assembly - Air Conditioner Hose 
FUNCTIONAL CHARACTERISTICS 


This adapter assembly has been designed to facilitate connecting of a ground air conditioner 
to manifold cooling air to the cockpit and electronic sections during ground maintenance. 
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GROUP: 1 


TITLE; Rail - Engine Removal 
FUNCTIONAL CHARACTERISTICS 


The engine removal rails are designed to support the engine during the "in transit" stage of 
the removal or installation process. These rails are secured within the fuselage and mate 
with the engine removal stand rails. The basic rail set consists of 111 and 112 aluminum 
rails plus fuselage attachment brackets plus a bracket container box and is effective on F- 
102A A/C No. AF 53-1791 and on and TF-102A A/C No. AF 54-1351 and on. The -1, -2 
assembly consists of two (2) steel rails and brackets and is effective on YF-102A A/C No. 
AF 53-1787 through 1790 only. Either set of rails may be used with engine removal stands, 
SE 0635-801, SE 1012, or SE 1012-801. 
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GROUP: I 


Ж TITLE; Container - Equipment Flyaway 
FUNCTIONAL CHARACTERISTICS 


This container is designed to provide airborne stowage facility for the minimum required 
safety equipment for support of the airplane away from normal maintenance facilities. 
This container is carried in the center missile bay and is suspended from and locked onto 
the missile launcher. This container affords storage for the following equipment as 
applicable to each airplane model: (1) speed brake locks; (2) upper and lower missile bay 
door locks; (3) mooring pads; (4) jacking equipment (less jacks); and (5) nose landing gear 
door locks. As an alternate to the above listed equipment two (2) drag chutes or optional 
equipment may be carried. 
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GROUP: І 


TITLE; Stand - Engine Compartment, Mobile Work 
FUNCTIONAL CHARACTERISTICS 


The engine compartment work stand has been designed to facilitate inspection and mainte- 
nance in the engine compartment when engine is removed. This stand consists of a 
personnel carrying dolly that rides on the engine removal rails to provide support during 
maintenance. 
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Stand - Engine Compartment, Mobile Work 
FUNCTIONAL CHARACTERISTICS 


Functional characteristics are same as basic. 
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GROUP: I 


TITLE: Net - Canopy Pressurization, Test Safety 
FUNCTIONAL CHARACTERISTICS 


The canopy pressurization safety test net is designed to provide personnel safety, in the event 
of stress failure, during cockpit pressurization testing. 
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GROUP: I 


TITLE: Brackets - J57 Engine Roller 
FUNCTIONAL CHARACTERISTICS 


The engine removal brackets have been designed to provide a means of movement for the 
engine on SE-0857-1, -2 rails during removal and positioning of engine on removal stand. 
The assembly consists of a forged bracket with rollers attached and is secured on both 
Sides at fore and aft end of engine prior to removal. 


On AF53-1787-1790 airplanes brackets are permanently installed on forward end of engine 
and require installation of brackets (2) on aft end only. On AF52-7995, AF53-1779-1786 
bracket assemblies are a permanent part of the engine. 


On AF53-1787 and subsequent, AF54-1351 and subsequent, access provisions have been 
provided for the installation of brackets on engine prior to removal. 
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GROUP: I 


TITLE; Brackets - J57 Engine Roller 
FUNCTIONAL CHARACTERISTICS 


For functional characteristics see preceding page. Aft brackets only (2). 


SE-0870-803 same as SE-1024, four brackets, for use with all stands. 


REFER: 
SE-0870-801, YF-102A ONLY 


LEVEL OF 
MAINTENANCE EFFECTIVITY ор DESIGNED BY: CONVAIR 
gan. 
j 
AF 54-1351 а ON CFE X 


MODEL OR TYPE 
Pa) a [== ОШЕН ЕЕ 
Е = 
Е re анада SE-0870-801, -803 
ee Se et т ee CONVAIR- A DIVISION OF GENERAL DYNAMICS CORP. 


x APPROVAL DATE: 


GROUP: I 


a TITLE: Support Assembly - Radar Door Hold Open 
FUNCTIONAL CHARACTERISTICS 


The radar door hold open support has been designed to provide a means of securing the 
radar compartment door in an open position thereby facilitating overhaul and maintenance 
of radar equipment. 
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GROUP: I 


TITLE; Support Assembly - Radar Door Hold Open 
FUNCTIONAL CHARACTERISTICS 


This radar door hold open assembly is functionally equivalent to the basic support. Primary 
differences are that this is a shorter rod and points of attachment are the side edge of the 
radar compartment and the side of the door to offer more complete accessibility to the en- 
closed electronic equipment. 
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GROUP: I 


TITLE; Sling Assembly - Fuselage Support Fixture 
FUNCTIONAL CHARACTERISTICS 


This sling has been designed to facilitate handling of SE-0739-1, -2 fuselage support fix- 
ture. SE-0739-1, -2 support fixture is required to support fuselage upon wing removal 
on AF52-7995, AF53-1779-1786, AF53-1787 and on. 
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GROUP: I 


С, TITLE; Bar Assembly - Aircraft Nose Jacking 
FUNCTIONAL CHARACTERISTICS 


The aircraft nose jacking bar has been designed to provide single point jacking of the nose 
i section for AF53-1791 and subsequent airplanes. 
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GROUP: I 


TITLE: Lock Assembly - Speed Brake 
FUNCTIONAL CHARACTERISTICS 


This is a personnel safety lock which clamps around the speed brake actuators when ex- 
tended. The lock will prevent inadvertent closing of the brakes should hydraulic pressure 
be applied. The safety lock assembly consists of four clamps, one for each actuator piston 
as installed on Е-102А, AF53-1791 and on, TF-102A, AF54-1351 and on. 
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GROUP: I 


TITLE; Wedge - J57 Engine Shroud Positioning 
FUNCTIONAL CHARACTERISTICS 


The engine shroud positioning wedge has been designed to provide a means of positioning 
the engine cannular shroud during installations on the engine. 


SE-0883-801 FOR YF-102A 1787 ONLY 


LEVEL OF 
MAINTENANCE 


121 И ETE) 


DESIGNED BY: CONVAIR 


MODEL OR TYPE 


ШЕГЕНІҢ БЕКІ) [АРБЫП ——— 
СД ек р ва 12-14-54 
х TF 1024 ЕДЕН сым ey A ого 
— ———— 31000 NUMBER 26 орва НЕ 
— рр Е 0883-801 


1-86 


GROUP: I 


TITLE; Hoist Fitting - Fuselage 
FUNCTIONAL CHARACTERISTICS 


The fuselage hoist fittings have been designed to provide a means of sling attachment and 
hoisting of the fuselage. The fittings (after wings removed) are secured to the aft wing 
attaching fittings and used in conjunction with SE-0892 aircraft hoisting sling for AF53- 
1791 and subseauent. AF54-1351 and subseauent. 
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GROUP: I 


TITLE; Lock Pins - Rudder Control Rigging 
FUNCTIONAL CHARACTERISTICS 


The rudder control lock pins have been designed to provide an accurate means of position- 


ing the rudder controls in the neutral position to facilitate accurate rigging of rudder con- 
trols. 
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GROUP: I 


TITLE; Hoist - Constant Speed Drive 
FUNCTIONAL CHARACTERISTICS 


The constant speed drive hoist has been designed to facilitate removal of the constant 
speed drive unit from the airplane for replacement, overhaul and repair. This hoist ів 
used in conjunction with engine removal rails. 


The constant speed drive unit is installed in AF53-1791 and subsequent airplanes. 
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TITLE: Sling Assembly - Aircraft Hoisting 
FUNCTIONAL CHARACTERISTICS 


This aircraft hoisting sling provides for four (4) point hoisting of the F/TF-102A aircraft. 
This sling consists of a rectangular spreader frame, vinyl coated cables and attachment 
brackets, and a movable hoisting block. The spreader frame is designed for spreader 
action only, with the entire load supported by the lifting cables. The movable block allows 
horizontal balance of the aircraft through a CG movement of 63.3 inches and throughout a 
weight variation of 14, 000 pounds, caused by various component configurations. SE 0892 
basic is a prototype sling while SE 0892-801 is the production sling, incorporating improve- 
ment changes necessitated by prototype proofing. 
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GROUP: I 


TITLE; Adapter Assembly - Air Starter Valve 
FUNCTIONAL CHARACTERISTICS 


This assembly provides an adapter acceptable to an external air starter valve and the MA-1 
gas turbine compressor. This adapter is designed for use on aircraft not possessing an air 
starter valve or a fuel-air combustion starter. Provision is included for starter valve en- 
gagement from the cockpit. The "Y" fitting also allows bypassing the air starter valve for 
direct air flow purposes. When used with the MA-1A GTC, a set of SE 1046 adapters is 
required. 
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GROUP: 1 


Q TITLE; Adapter - Defueling 


FUNCTIONAL CHARACTERISTICS 


This adapter is to be used in the process of defueling the airplane, one end attaches to 
valve installed in airplane and opposite end attached to standard nozzle per MS29520. 
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GROUP: I 


TITLE: Lockpin Set Assembly - Pilot's Seat Removal 
FUNCTIONAL CHARACTERISTICS 


Set consists of three (3) pins which are used to safety the seat and canopy ejection system 
during seat removal. Dash nine pin is detachable and remains in the canopy initiator 
when seat is removed. Used for maintenance only. SE 0903 basic is to be replaced by -803. 
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I-93 


GROUP: I 


Ж TITLE: Lockpin Set Assembly - Pilot's Seat Removal 
FUNCTIONAL CHARACTERISTICS 


SE 0903-801 consists of one (1) pin and attached streamer. It is provided for maintenance 
use only. This pin is a canopy initiator safety pin and remains with the airplane, when the 
seat is removed. 


REFER: 
SE 0763 LOCK PIN ASSEMBLY - CANOPY & SEAT 


CEVEL OF 
MAINTENANCE DESIGNED BY: CONVAIR 


= uem 
X APPROVAL DATE: 4 2 2. 7-93 


STOCK NUMBER PART NUMBER 
C SE 0903-801 


CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN OIEGO, CALIFORNIA 


1-94 
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e | Lockpin Set Assembly - Pilot's Seat Removal 
FUNCTIONAL CHARACTERISTICS 


SE 0903-803 Lockpin Set is similar to the basic set excepting -803 pins are attached to one 
(1) streamer, allowing the end of the streamer to dangle outside of A/C at alltimes. This 
is to minimize the possibility of pins remaining in A/C during flight. Dash nine pin is re- 
movable from the rest of the pins by means of a snap ring and remains in the canopy 
initiator when the seat is removed. Used for maintenance only. 
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1-95 


GROUP: I 


= TITLE: Adapter Assembly - Sundstrand Handling 
FUNCTIONAL CHARACTERISTICS 


The adapter assembly adapts the Lockheed Cradle P/N 205226 for transporting and re- 
moving or raising the Sundstrand drive unit for attaching or detaching to/from the con- 
stant speed drive hoist SE-0891. 


REFER: 
S E 0904 - 801 


LEVEL OF р MODEL OR ТУРЕ 
MAINTENANCE | ВСМС DESIGNED BY: CONVAIR 
ет 


ІР-102 34-13518 ON X APPROVAL DATE: 4-20-56 


SE-0904 


PY €9NvAIR- A DIVISION OF GENERAL DYNAMICS CORP. 


| 
Á Se eee 


SERVICE ENGINEERING - 3AN DIEGO, CALIFORNIA 


1-96 


GROUP: I 


TITLE: Adapter Assembly - Sundstrand Handling 
FUNCTIONAL CHARACTERISTICS 


SE 0904-801 Adapter Assembly is similar to SE 0904 basic except -801 is more compact 
for better access to Sundstrand unit and easier storage. The -801 has extendable arms 
for adapting the Lockheed cradle, P/N 205226. 


REFER: 
SE 0891 HOIST - CONSTANT SPEED DRIVE 
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I-97 


GROUP: I 


TITLE; Tool - Brake Chute Door Latch Engaging 
FUNCTIONAL CHARACTERISTICS 


Used for resetting brake chute door latch with doors open, and to check for proper 
door latching after closing of doors. 
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I-98 


GROUP: I 


TITLE; Plug Assembly - Rocket Grounding 


FUNCTIONAL CHARACTERISTICS 


A personnel safety item, SE 0906-801, rocket grounding plug assembly, is used as a rocket 
firing circuit grounding connection during rocket loading and unloading operations to prevent 
accidental firing of rockets. This plug incorporates a jack receptacle for stray voltage 


checkage. 


LEVEL OF 


MAINTENANCE _ 


Two (2) SE 0906-801 plugs are required per aircraft. 
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1-99 


GROUP: I 


TITLE; Cord Assembly - Armament Remote Control 
FUNCTIONAL CHARACTERISTICS 


The purpose of this test unit is to provide a means of ground checking the operation of the 
armament bay doors and missile launcher assemblies, and to provide a safe means of re- 
tracting the missile launcher assemblies and closing the armament bay doors after they 
have been loaded with live armament. 


The armament reset switch permits remote reset of the armament relay which supplies 
power to the armament system. Power will be supplied only when the stepping relays are 
in the same position as the doors and displacement assemblies. The armament reset light 
is illuminated when power is supplied to the armament system. 


This unit is portable and should be used by ground crews for checking armament assemblies, 
and during the loading or unloading of live armament. The basic unit and the 801 unit are 
interchangeable with the exception that when using the basic unit, the armament reset switch 
must be operated from the wheel well switch panel. 
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1-100 


GROUP: I 


TITLE; Lock Assembly - Drag Chute Door Safety 


FUNCTIONAL CHARACTERISTICS 


Used to secure the drag chute doors in the open position to prevent inadvertent closing 


while personne! are working in this area. 
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GROUP: 1 


TITLE; Hoist Apparatus - Radar T and Receiver 
FUNCTIONAL CHARACTERISTICS 


The hoist apparatus is used for installing or removing the Radar Transmitter and 
Receiver from the airplane. This assembly consists of an overhead mono-rail which 
attaches within the radar receiver and transmitter compartment and extends laterally 
out of the airplane. The hoist is roller suspended from this rail and lifts the radar 
transmitter as a unit and provides support during lateral movement out of the compart- 
ment. The basic assembly was provided for test program support only and is effective 
on F-102A aircraft only. SE 0916-803 is effective on both F-102A and TF-102A aircraft. 
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GROUP: I 


TITLE: Guard - Ram Air Turbine 


FUNCTIONAL CHARACTERISTICS 


À protective cover, to be placed over the ram air turbine blades to prevent damage by and 
to personnel when working in the vicinity of the ram air turbine. 
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GROUP: Í 


TITLE: Support - Radome Storage 
FUNCTIONAL CHARACTERISTICS 


Used to support the radome when not installed on the airplane. Also convenient for 
radome storage purposes. 
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1-104 


| GROUP: I 


Ж TITLE; Fixture Control - Stick Locating 
FUNCTIONAL CHARACTERISTICS 


This rigging fixture is required for adjusting the connecting rod between the upper bell- 
crank on the torque tube near station 158. 0 and the lower end of the stick by holding the 
stick vertical on the center line of the airplane. This fixture is used in conjunction with 
| SE 0920, fixture-aileron lower crank alignment on YF-102 and YF-102A aircraft. SE 0920 
| is not required for rigging F-102A aircraft. 
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І-105 


GROUP: I 


TITLE; Fixture - Aileron Lower Crank Alignment 
FUNCTIONAL CHARACTERISTICS 


This rigging fixture sets the lower bellcrank on the torque tube passing through the cock- 
pit floor near station 158.0, at the same station as the center line of the torque tube. This 
fixture is used in conjunction with SE 0919, fixture-control stick locating, and clamps to 
both SE 0919 and to the lower bellcrank, maintaining positive alignment during aileron 


rigging. 
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GROUP: I 


TITLE; Fixture - Rudder and Elevon Friction Check 
FUNCTIONAL CHARACTERISTICS 


A mechanical device for exerting and measuring a steady force up to 100 pounds on the con- 
trol stick, in a forward, aft, left or right direction. SE-0766, Gage-Elevon Rigging Pen- 
dulum, is used in conjunction with this fixture and establishes corresponding elevon travel. 
This fixture also imposes and measures a pulling force of up to 450 pounds on the rudder 
pedals and requires the appropriate rudder angle rigging gage SE-0767, SE-0767-801, or 
SE-0767-803 to indicate corresponding rudder travel. 
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1-107 


GROUP: I 


TITLE; Aligner - Brake Pedal Hinge Line 
FUNCTIONAL CHARACTERISTICS 


This tool establishes and maintains proper brake pedal hinge alignment between the rudder 
pedals during the rudder rigging process. 
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GROUP: I 


TITLE; Aligner - Rudder Pedal Adjustment Gears 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that adjusts the pedal adjustment gear arms (near Station 130. 0) so that the 
rod attachment holes line up on the same station as the center line of the torque tube. 
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I-109 


GROUP: I 


TITLE; Straight Edge - Rudder Bellcranks 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that centers the floating bellcrank on the torque tube (near Station 130. 0) so 
that the rod attaching points are at the same station. 
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GROUP: 1 


TITLE; Gage - Rudder Idler ВеПсгапк 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that locates the lower attaching hole on the rudder trim actuator idler bell- 
crank at the same station as the bellcrank pivot. 


SECTION A-A 
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GROUP: I 


TITLE: Gage - Rudder Stops 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that sets the stops on the torque tube (near Station 130.0) so that a gap of x 
.71 inches shall exist between each cockpit stop bolt head and the casting stop pad at 
a point 2.50 inches from the centerline of the cockpit rudder torque tube. 


SE-0928 
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GROUP: I 


TITLE: Gage - Rudder Idler Bellerank, 300 lb System 
FUNCTIONAL CHARACTERISTICS 


Rigging tool locates the lower attachment hole on the trim actuator idler bellcrank 0. 25 
inches forward of the bellcrank pivot. 
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GROUP: I 


TITLE; Gage - Walking Beam Alignment 
FUNCTIONAL CHARACTERISTICS 


To check the drag chute compartment doors walking beam for alignment to assure prop- 
er opening and closing of drag chute doors. 
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GROUP: I 


TITLE: Tow Bar - Nose Wheel Universal 
FUNCTIONAL CHARACTERISTICS 


A tow bar capable of towing by attaching to the nosewheel of any airplane with an axle 
length from 9.0 inches to 18. 0 inches. When attached to the airplane and the towing 
vehicle, the tow bar wheels are retracted thereby removing any strain on the nose- 
wheel or the tow bar. The tow bar is in two equal lengths (sections) facilitating ship- 
ping and storage. 
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1-115 


GROUP: 1 


TITLE: Target - Boresighting and Harmonization 
FUNCTIONAL CHARACTERISTICS 


This target is used in conjunction with AF Boresight Stand 7CAD-800900 Lockheed P/N 
456682 and is used to boresight and harmonize the airplane armament system. This 
target is part of SE-0972 Set- Boresighting and Harmonization. Photograph shows this 
target as installed on Lockheed stand. Points of aim are used to boresight and harmon- 
ize the following components; the aircraft as a whole, the radar antenna, the transducer 
vane, and the optical sight (where applicable). 
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MODEL OR TYPE 
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GROUP: I 
TITLE: Sling Assembly - J57 Engine Handling 


FUNCTIONAL CHARACTERISTICS 


This sling is used for handling the J-57 engine and afterburner, the engine without the 
afterburner or the afterburner without the engine. SE 0945-801 sling is similar to basic 
except -801 will handle either J-57 or J-75 engine and/or afterburner. 
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I-117 


GROUP: I 


TITLE; Gage - Afterburner Nozzle Position 
FUNCTIONAL CHARACTERISTICS 


This gage is used for setting the afterburner nozzle position switch plate and cam, and 
asjusting the actuating cables (when the engine is removed from the airplane). -801 and 
-803 are functionally equivalent to the basic gage, varying only in accordance with vary- 
ing mounting provisions and indicators present in the different engine variations. 


SE-0947 BASIC EFFECTIVE ON Р-41 ENGINE 
SE-0947-801 EFFECTIVE ON P-23 ENGINE PRIOR TO P& W ENGINEERING CHANGE NO. 62288 
SE-0947-803 EFFECTIVE ОМ P-23 ENGINE SUBSEQUENT TO P & W ENGINEERING CHANGE NO. 62288 
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GROUP: I 
| TITLE; Cover Assembly - NLG Wheel and Wheel Well 
FUNCTIONAL CHARACTERISTICS 
To protect the wheel and wheel well from foreign matter, sand and dust while airplane 
is in a static condition. -801 is similar to basic except for conformance to TF-102A 


configuration. Patterns only to be provided. Covers to be locally fabricated on an "as 
required" basis. 


BASIC EFFECTIVE ON 53-1791 & ON 
-801 FOR TF-102A 54-1351 & ON 
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GROUP: I 


TITLE; Cover Assembly - Wing 


FUNCTIONAL CHARACTERISTICS 


To prevent ice formations on the wing and to protect the surface from the elements. 
Patterns only to be provided. Covers to be locally fabricated on an "as required" basis. 
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GROUP: 1 


Р TITLE; | Cover Assembly - MLG Wheel Well 
FUNCTIONAL CHARACTERISTICS 


To protect equipment in the wheel well area from sand and dust while airplane is in the 
static condition. Patterns only to be provided. To be fabricated locally on an "as 
required" basis. 


Basic cover effective on F-102A A/C AF53-1791 thru 1811 only. SE-0950-801 for use on 
A/C with skewed landing gear, F-102A, AF53-1812 and on, TF-102A, AF54-1351 and on. 


SE-0950 BASIC : AF 53-1791 THRU 1813 
SE-0950-B01: AF 53-1814 & ОМ, TF102A NO. 1351 & ON 
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GROUP: I 


TITLE; Cover Assembly - MLG Wheel 
FUNCTIONAL CHARACTERISTICS 


To protect the wheel from sand and dust while airplane is parked. Patterns only to be pro- 
vided. To be fabricated locally on an "As Required" basis. 
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GROUP: I 


TITLE; Bracket Assembly - Hydraulic Hose Support 
FUNCTIONAL CHARACTERISTICS 


Used in conjunction with the Hydraulic Test Stand SE-0567 to support the hydraulic hoses 
when attached to the airplane. These brackets are cam-loc fastened to the leading edge of 
the LH engine accessory compartment as shown below. The -801 assembly is for use on 
A/C with fuel combustion starters and allows one (1) bracket to be mounted on the RH en- 
gine accessory compartment leading edge for improved access to the aircraft hydraulic 


fittings. 
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GROUP: I 


TITLE; Cover Assembly - Pitot Tube 
FUNCTIONAL CHARACTERISTICS 


Used to cover the Pitot Tube when airplane is parked; to keep sand and dust from enter- 
ing the pitot system. Basic cover is being replaced by SE 0959-801 which is equivalent 
to the standard Air Force cover, P/N AF 54F548. 
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1-124 


GROUP: I 


С; TITLE; Air Conditioner - Trailer Mounted, Gasoline Engine Driven, Туре MA-4 (Modified) 
FUNCTIONAL CHARACTERISTICS 


This unit conforms with Air Force Specification Exhibit Number WCL-815 dated 1 November 
1954 with exception of the output requirements which are 60 pounds per minute of delivered 


air at 45°F against static pressure ranging from 0 to 30 inches water column gage, in con- 
ditions of 100^ F DB and 76°F WB. 
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1-125 


GROUP: I 
TITLE; Air Conditioner - Trailer Mounted, All Weather, Gas Engine Driven, Type MA-7 


FUNCTIONAL CHARACTERISTICS 


This unit conforms to Air Force specification exhibit WCL 927 with capacity identical to 
SE 0960 basic. All weather feature is made possible by the addition of a gas burning, com- 
bustion heater with an approximate firing rate of 330,000 btu/hr input. This unit also 
incorporates self mobility, capable of moving the air conditioner over paved surfaces at 
low speeds. 
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GROUP: I 


TITLE: Air Conditioner - Trailer Mounted, All Weather, Gas Engine Driven, Type MA-7 
FUNCTIONAL CHARACTERISTICS 


This air conditioner is identical to SE 0960-801 with the exception of the heater requirement. 
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GROUP: I 


TITLE; Frame - Missile Loading and Handling 
FUNCTIONAL CHARACTERISTICS 


This is a three wheeled lightweight tandem dolly used to facilitate loading and unload- 
ing the missiles. -801 similar to basic except that the fin embracing cradle is adjustable 
to accommodate the various missile configurations and to allow for fin placement tolerance 


variations. 
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GROUP: I 


TITLE: Set - Boresighting and Harmonization 
-FUNCTIONAL CHARACTERISTICS 


This set, comprising the complete boresighting and harmonization kit, consists of: SE 0934, 
target, boresighting and harmonization; SE 0975, target, radar antenna boresight; SE 1026, 
set, transducer vane boresighting; and ST 00546, set, boresighting tools. 


LEVEL OF 
MAINTENANCE 


DESIGNED BY: CONVAIR 


53-1779 - 1786 
Y F-102A 53.1787 - 1790 


[54-1351 ON  _ 
53- 179 1 & ON 
ee ЫНАНДЫ 


CFE X APPROVAL DATE, 1-18-56 


STOCK NUMBER PART NUMBER 
SE-0972 


CONVAIR - А DIVISION OF GENERAL OYNAMICS CORP, 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


EFFECTIVITY |- MODEL OR TYPE 
UN 


1-129 
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GROUP: 1 


TITLE; Heater - Type MC-1 
FUNCTIONAL CHARACTERISTICS 


This is a gasoline burning, trailer mounted heater with an approximate input firing rate of 


389:3000-btu per hour. 
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GROUP: I 


TITLE: Target Assembly - Radar Antenna Boresight 
FUNCTIONAL CHARACTERISTICS 


This target is used to boresight this radar antenna. It is a component of the SE 0972, 
boresighting and harmonization set. For application drawing see SE 0972. 


LEVEL OF 
ALITER KE EFFECTIVITY DESIGNED BY: CONVAIR 


MODEL OR TYPE 
[o e EL 


| x | Yr — 

x | зла Û вии 

О na риа о Х | РОМА DATE 1-18-56 

те | MANEN — STOCK NUMBER | PART NUMBER 
ا‎ 

Г р SE -0975 

ЕН бе ЕЕ ЕН CONVAIR - А DIVISION OF GENERAL CYNAMICS CORP. 

0 senvice ENGINEERING - зам DIEGO, CALIFORNIA 
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GROUP: I 


TITLE: Fixture - Sundstrand Drive Alignment 
FUNCTIONAL CHARACTERISTICS 


Used to align the Sundstrand unit drive shaft to the engine. This fixture consists of a pair 
of spindles that fit over the joints on each end of the Sundstrand unit - engine mounted gear 
box, double universal shaft. Included is an indicator assembly to ascertain proper instal- 
lation and alignment of the Sundstrand remote mounted constant speed drive unit. Aircraft 
prior to effectivity below will require checkouts in compliance with procedures outlined in 
T.O. 1 F-102A-2-10 dated 10 January 1956. 
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GROUP: I 


TITLE: Pins - Set, Rudder and Elevon Rigging 


FUNCTIONAL CHARACTERISTICS 


ЗЕ 0979 consists of "L" type pins of the size and number necessary for rigging the 
rudder and elevon control systems. This set is used in conjunction with SE 1000 
during TF-102A rigging. 
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GROUP: I 


Cy TITLE; Walkway - Flight Controls Mechanism Protector 
FUNCTIONAL CHARACTERISTICS 


To protect the flight controls mechanism and miscellaneous hardware when personnel are 
walking in the engine cavity. SE 0980 consists of four floor board sections, which rest on 
belt frames, and have hinged center sections to allow access to area under floor boards. 
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GROUP: І 
TITLE: Bar - Nose Wheel Steering 


FUNCTIONAL CHARACTERISTICS 


For hand steering the airplane when space is limited. Handle offset 30 degrees to elimi- 
nate interference of nose boom with person steering. 
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GROUP: I 


| € TITLE; Stand Assembly - Engine Removal | 
FUNCTIONAL CHARACTERISTICS | 


Used for installation and removal of the engine. This stand is the prototype of SE 1012, | 
removal stand, and is used in conjunction with SE 0857, removal rails; SE 1024, 157 engine 
removal brackets; and SE 1016, support assembly, J57 engine center section. This stand 
provides for J57 engine removal, installation and rotation for maintenance purposes. 

Replaced by SE-1012. 
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GROUP: I 


TITLE: Gage - Control Surface Deflection 
FUNCTIONAL CHARACTERISTICS 


SE 0987 gage provides a sensitive means of measurement of elevon control surface deflec- 
tion for use in conjunction with an auto flight control field tester. Deflection measurement 
to a high degree of accuracy is required over a range of +2 1/2° from elevon neutral posi- 
tion. Two (2) gages are required for simultaneous use on right and left elevon surfaces. 
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GROUP: I 


TITLE; Adapter Cable - MD-3 Generator Set 
FUNCTIONAL CHARACTERISTICS 


Used to support two (2) airplanes simultaneously with the MD-3 generator set, this adapter 
cable set consists of four (4) cable reels, each with 50 feet of cable, mounted within a self- 
enclosed trailer. Receptacles are provided to accept the plugs from the MD-3 generator 
set AC and DC cables. 
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GROUP: [I 


TITLE; Support Assembly - Radar Door Hold Open 
FUNCTIONAL CHARACTERISTICS 


Used to support the radar doors in an open position when performing electronic maintenance. 
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Lock Assembly - MLG Door Safety 
FUNCTIONAL CHARACTERISTICS 


ader bar lock assembly which clamps and holds the MLG doors during maintenance 


on the door actuating system. 
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GROUP: 1 


TITLE; Trailer - Missile Rocket Transport 
FUNCTIONAL CHARACTERISTICS 
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GROUP; I 


E TITLE: 


Adapter Assembly - Air Conditioner Hose 


FUNCTIONAL CHARACTERISTICS 


A reducing adapter to make the 8" air conditioner hose compatible with the 5" fitting in 


the airplane. 
heater hose. 
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GROUP: I 


cS TITLE; Bar Assembly - Missile Handling 
FUNCTIONAL CHARACTERISTICS 


This bar assembly is used to permit 2 man missile handling. It is used primarily for 
removing the missile from the storage container and placing it on loading frame SE 0967 


for installation on the airplane. 
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GROUP: I 


TITLE: Clamp ~ Nose Landing Gear Strut Restraining 
FUNCTIONAL CHARACTERISTICS 


Used to prevent nose landing gear strut from extending when jacking the airplane, this 
clamp is designed to minimize the jacking required for nose wheel servicing and/or 
removal. 
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GROUP: I 


TITLE: Lock Assembly - Center Missile Doors 
FUNCTIONAL CHARACTERISTICS 


SE 0999 locks restrain missile doors from closing during missile loading. These locks 
are used on aircraft as listed below. The SE 0999 locks are split cylinder type that enclose, 
the exposed actuating cylinder pistons when the missile doors are extended. 


* BASIC EFFECTIVE ON 53-1781(2), 1797(1) & 1806 (2) -805 EFFECTIVE ON 53-1797 (1) 
-801 EFFECTIVE ON 53-1797 (1) -807 EFFECTIVE ON 53-1781 (2) 
-803 EFF ECTIVE ON 53-1781 (2), 1797(1) & 1806 (2) -809 EFFECTIVE ON 53-1781 (2), 1797 (2) & 1806 (4) 


LEVEL OF MODEL OR TYPE 
MAINTENANCE EFFECTIVITY pu RM DESIGNED BY: CONVAIR 
X 


PART NUMBER 
SE 0999 & NOTED * 


CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 


GROUP: I 


TITLE: Fixture - Bellcrank Alignment Sta. 152.9 
FUNCTIONAL CHARACTERISTICS 


A holding fixture to hold the double yoke bellcrank stationary during elevon rigging; used 
in conjunction with the SE 0979 rigging pins. The subject bellcrank is located between the 
pilot seats, immediately above the cockpit floor boards. 
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GROUP: [ 


TITLE; Pin Assembly - External Fuel Tank Safety 
FUNCTIONAL CHARACTERISTICS 


SE 1003 safety pin is used as a wedge between pylon latch hooks and wing structure to 
prevent inadvertent release of pylon and external fuel tank when airplane is on the ground. 
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TITLE: Air Conditioner - Trailer Mounted, All Weather, Elec. Motor Driven, Туре MA-8 


FUNCTIONAL CHARACTERISTICS 


This unit is the electric motor driven version of SE 0960-801, -803,air conditioner, with 
a nominal cooling capacity of 84, 000 btu/hr (7 tons) and a heating capacity of 225, 000 

btu/hr fabricated to Exh-WCL-949 dtd 7/29/55. 
and possesses equivalent capacities and characteristics to the gas engine model, with the 
exception of the self mobility feature. 
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The unit is mounted on a four wheel trailer 
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GROUP: Í 


TITLE; Stand Assembly - Engine Removal 
FUNCTIONAL CHARACTERISTICS 


SE 1012 is the production stand resulting from proofing and testing of the SE 0986 prototype 
stand and from test program utilization of the SE 0635 and SE 0635-801, engine removal 
stands. This stand provides complete engine access for maintenance and overhaul by means 
of the 360? rotation provision. Associated equipment includes: SE 1024, J57 engine roller 
brackets; SE 0857, engine removal rails; SE 1016, J57 engine control section 

support assembly. This stand is capable of field transport of the engine. SE 1012-801 con- 
figuration will enable this stand to be used with either the J57 or J75 engine. 
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GROUP: I 


С, TITLE; Kit - MC-1 Air Compressor Modification 
FUNCTIONAL CHARACTERISTICS 


This modification kit is designed to increase the compressed air storage capacity of SE 0704, 
air compressor, in order to provide quick turn around ground pneumatic servicing and also 
hi-flow air for aircraft equipped with air-fuel combustion starters. Storage capacity is pro- 
vided by two fibre glass spheres, each with a capacity of 2500 cubic inches at 3500 psi 
pressure. The kit is enclosed in a trunk type container for attachment to the aft end of SE 
0704. Kit also includes necessary plumbing, valves, hoses with quick disconnect attach- 
ment fittings, and control panel. 
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GROUP: I 


TITLE: Support Assembly - J57 Engine Center Section 
FUNCTIONAL CHARACTERISTICS 


This support assembly is designed for use in conjunction with engine removal stand, SE 1012. 


This yoke and pad assembly offers center section support to the engine while on the removal 
stand so that hot section inspection may be conducted. With the afterburner and shroud re- 
moved from the stand supported engine, the aft roller brackets may be removed so that the 
hot section inspection may be conducted. 
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GROUP: I 


TITLE: Support Assembly - Canopy 
FUNCTIONAL CHARACTERISTICS 


This canopy support assembly is designed to hold the canopy in the open position during 
and after canopy actuating cylinder removal. The basic, -801, and -803 assemblies differ 
primarily in support pad details and/or angle of installation in accordance with aircraft 


model. 
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TITLE; Bracket Set - J57 Engine Roller 
FUNCTIONAL CHARACTERISTICS 


SE 1024 is similar to and replaces SE 0870, -801 Bracket Sets. SE 1024 is for use with 
SE 1012 engine removal stand and allows the J57 engine to be rotated on the stand a full 
360°. These brackets attach to four points on the engine and provide roller support on the 
engine removal rails and on the removal stand. The aft brackets in conjunction with the 
removal stand aft ring provide support allowing rail removal from SE 1012 for increased 
accessibility. 
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GROUP: I 


TITLE: Set - Transducer Vane Boresighting 
FUNCTIONAL CHARACTERISTICS 


This set is designed to provide a means of establishing transducer vane electrical zero and 
proper relationship of the external transducer vane with the boresighting target, SE 0934. 
The clamp, in conjunction with a standard volt-ohmeter, brings the transducer unit to elec- 
trical zero while the telescope fixture is used to bring the external vane into alignment with 
the transducer vane point of aim on SE 0934. This set, two fixtures and carrying case, is 
a component part of SE 0972, boresighting and harmonization set. 
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GROUP: I 


a TITLE; Cord Assembly - Single Missile Door Operation 
FUNCTIONAL CHARACTERISTICS 


This cord assembly is used to open individually any single missile door for purposes of 
trimming the door or checking its fit/or operation. It is not necessary to cap off any air 
lines to the door actuators nor to disconnect any linkages. Considerable time and labor 
is therefore saved. 


SE-1028 causes air to be applied to both open and closed sides of the door actuating cylin- 
ders thus preventing high speed door operation. Any doors that are in the closed position 
will open due to the difference in area upon which the air pressure is acting. If it is de- 
sired to operate a single door, that door only is closed by hand and the remaining doors 

left in the open position. This assembly will only open doors; they must be closed manually. 
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GROUP: I 


TITLE; Brush Set - Rocket Tube Cleaning 
FUNCTIONAL CHARACTERISTICS 


This rocket tube brush set consists of an aluminum tubing handle, demountable into three 
(3), 34 inch sections, with a 2 1/8 inch brush and mounting core. Its function is to clean 
the 2 inch rocket tubes following rocket firing. An adaption of this set is presently in a 
design state to accomplish 2.75 inch rocket tube cleaning. 
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I-156 


GROUP: I 


E TITLE; Fixture - Missile Launcher, Holder 
FUNCTIONAL CHARACTERISTICS 


This fixture is designed to hold the launcher rail in a retracted position when the launcher 
actuating cylinder is disconnected. This fixture consists of a web strap to encircle the 
launcher rail and is held in place by two (2) aluminum hooks that attach to the launcher 
actuating scissors arms. 
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I-157 


GROUP: I 


TITLE; Lock Assembly - Nose Landing Gear Door 
FUNCTIONAL CHARACTERISTICS 


This NLG door lock assembly is designed to maintain the NLG door in the fully open position 
when there is no hydraulic pressure present in the system. The lock clamps around the 
extended door actuating cylinder and prevents the door from striking the NLG scissors during 
towing and/or wind gust conditions. | 
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1-158 


GROUP: I 


TITLE: Screen Assembly - Intake Duct Safety 
FUNCTIONAL CHARACTERISTICS 


This screen assembly is the functional equivalent of SE 0813-3, -4, conforming to intake 
duct contour changes resulting from the extended intake duct ramp. Support and attach- 
ment means are changed accordingly. 
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GROUP: I 


TITLE: Bar Assembly - Emergency Nose Jacking 
FUNCTIONAL CHARACTERISTICS 


This bar assembly is designed to provide emergency nose jacking facilities for use in the 
event of a collapsed nose landing gear. This bar extends across the cockpit and is to be 
used with two (2) standard Air Force B-6 jacks, permitting dolly insertion or access to 
normal jacking facilities. 
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GROUP: I 


TITLE; Adapter Set - GTC Air Starter Valve 
FUNCTIONAL CHARACTERISTICS 


This adapter set is required to adapt SE 0893, adapter assembly, air starter valve, to the 
3 1/2 inch MA-1A gas turbine compressor fitting and corresponding aircraft servicing 
hose. These reducer couplings are to be used only in conjunction with SE 0893, which in 
turn is only required for starting aircraft without air starter valves or fuel-air combustion 
starters. 


SE- 0893 (REF) 
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GROUP: I 


Ж TITLE: Guard - Transducer Vane 
FUNCTIONAL CHARACTERISTICS 


This guard consists of an aluminum cover that attaches to the aircraft and surrounds the 
external transducer vane. This item is designed to provide protection both to personnel 
and to the sensitive transducer equipment while the airplane is on the ground. It fastens 
to the airplane skin by two Bal-Lok pins. 
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GROUP: I 


TITLE; Gage - Side Control Stick Rigging 
FUNCTIONAL CHARACTERISTICS 


This rigging gage is designed to provide a means of checking for proper installation of the 
side control stick in A/C AF 53-1813 only. This tool also incorporates provisions for 
establishing proper control stick alignment and corresponding elevon friction forces. 
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GROUP: I 


TITLE; Lock Assembly - Nose Landing Gear Door 
FUNCTIONAL CHARACTERISTICS 


This lock assembly, effective on TF-102A aircraft, is the functional equivalent of SE 1031. 
It consists of a split cylinder type clamp that encloses the NLG door actuator in the ex- 
tended position and prevents NLG door and nose landing gear scissors contact while the 
aircraft is being towed or under wind gust conditions when the aircraft is parked. 
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GROUP: I 


TITLE; Adapter Cradle Set - Radome Removal 
FUNCTIONAL CHARACTERISTICS 


This cradle set is designed to adapt the Lockheed truck, P/N 205226, AF P/N 8220-780800, 
so that the radome can be supported during attachment to or detachment from the aircraft. 
This cradle conforms to the radome underside contour and the Lockheed truck provides 
fore and aft, lateral, and vertical adjustment. 
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I-165 


GROUP: I 


TITLE: Tool - Rocket Loading (2.75 inch) 
FUNCTIONAL CHARACTERISTICS 


This tool is required for installing or removing 2.75 inch rockets in the missile doors. 
Consists of a handle with an engaging mechanism consisting of two fingers which engages 
slots on the nose of the rocket. A slight turn of loading tool will disengage the tool. A 
handle extension is provided for removing or installing rockets in the extreme depth posi- 
tions in the missile doors. 


* Also applicable to A/C prior to 56-973 to which service action has been taken to install 
2.75 rocket tubes. 
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GROUP: П 


С, TITLE; Puller - NLG Trunion Pin 
| FUNCTIONAL CHARACTERISTICS 


The puller is required for extracting the trunion pins from the nose landing gear trunions. 


The puller, similar to a knock-out wheel puller used on automobiles, has a steel barrel 
and a screw extractor which screws into the trunion pin for extracting it. 
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GROUP: II 


TITLE: Puller - NLG Trunion Pins 
FUNCTIONAL CHARACTERISTICS 


This nose landing gear puller is identical to ST-00477 except for the angle on the face of 
the barrel where contact on the trunion mount is made. 


ST-00478 may be used on all F-102A airplanes. 
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GROUP: П 

TITLE; Puller - MLG Trunion Pins 

FUNCTIONAL CHARACTERISTICS 
The trunion pin puller is provided for withdrawing the main landing gear trunion pins 
approximately one and one-half inches, which allows the main landing gear to be detached. 


A screw extractor is attached to the trunion pin by a floating puller pin and utilizes the 
trunion webbing as a support for pulling the trunion pins. 
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GROUP: П 


TITLE; Spanner - J57 Thrust Mount Aligning 
FUNCTIONAL CHARACTERISTICS 


The J-57 thrust mount aligning spanner has been designed to provide an accurate method 
of aligning the engine thrust mount for mating with fuselage fitting during engine installa- 
tion. 
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GROUP: II 


TITLE; Wrench - Main and Nose Landing Gear Wheel 
FUNCTIONAL CHARACTERISTICS 
The main and nose landing gear wheel nut wrench is a double end box wrench cut out of 

. 250 x 6 x 17.50 SAE 1020 steel. Hex box wrench opening of 3. 5 and 2. 75 inches are 
provided at each end for installing or removing the main and nose landing gear wheel nuts 
respectively. 
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GROUP: H 


TITLE; Wrench Assembly - Fin Hold Down Bolts 
FUNCTIONAL CHARACTERISTICS 
The fin hold down bolt wrench consists of a box wrench with a 1 inch square drive at the 
other end for removing or installing and torquing the vertical fin interval wrenching hold 
down bolts. A short piece of hex stock will be provided with this assembly for applica- 
tion to the internal wrenching bolts in sizes of 5/8, 9/16, 13/16 and 1-1/16 inches. 


A torque wrench,the equivalent to Snap-on Torqometer TQ-1003-AL-1000 ft lbs capacity, 
will be required for torquing the hold down bolts to a maximum of approximately 8500 
inch pounds. 
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GROUP: II 


TITLE: Pins, Set - Wing Installation Aligning 
FUNCTIONAL CHARACTERISTICS 


The wing installation aligning pins have been designed to provide a method for accurately 
aligning the wing and fuselage fittings for installation of the wings. 
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GROUP: II 


TITLE: Link Assembly - Missile Door Micro Switch Adjust 
FUNCTIONAL CHARACTERISTICS 


The missile door micro switch adjusting link has been designed to provide an accurate 
method for checking closed missile door micro switch position with the missile door in 
an open position. 
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GROUP: Ii 


E TITLE; Tool - Missile Positioning 
FUNCTIONAL CHARACTERISTICS 


The missile positioning tool has been designed to provide a means for positioning the 
missile on the launcher. The tool provides handles for application of force for moving the 
missile to the rear on the launcher rails. 
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GROUP: II 


Ç TITLE: Tool - Rocket Tube Installing (2.75 Dia) 
FUNCTIONAL CHARACTERISTICS 


The rocket tube installation tool has been designed to facilitate installation and removal 
Е of 2.75 diameter rocket tubes. The tool consists of drive tool with internal expander. 


REFER; 
$1-00537 FOR ROCKET TUBE INSTALLATION (2.00 DIAM) 
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GROUP: II 


TITLE; Adapter - Hinge Pin Puller 
FUNCTIONAL CHARACTERISTICS 


The hinge pin puller has been designed to facilitate removal and installation of missile 
bay door hinges. This tool consists of jaws and slip drive handle, and is used in conjunc- 
tion with ST-00537 tool rocket tube installation. 
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GROUP: II 


TITLE: Set - Boresighting Tools | 
FUNCTIONAL CHARACTERISTICS 


The boresighting tool set has been designed to provide a means for visually boresighting 
the airplane on a one thousand inch target. This tool consists of two rods which are 
secured into permanent fittings in the forward and aft bulkheads missile bay. This set is 
a component of SE 0972, boresighting and harmonization set. See SE 0972 application 
diagram. 
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GROUP: II 


TITLE; Adapter - Elevon Bolts Attaching 
FUNCTIONAL CHARACTERISTICS 


This adapter is a special wrench to provide access and sufficient leverage for installing the 
elevon internal attachment bolts. This wrench accepts the proper socket to match the bolts 
and by means of the curved arm, enables the bolts to be installed or removed via the elevon 
underside access plate. 
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GROUP: II 


ay TITLE; Tool Assembly - Rocket Loading (2. 00 Inch) 
FUNCTIONAL CHARACTERISTICS 


This tool utilizes a pneumatic suction principle to grasp the nose of the 2,00 inch rocket 
and provides the means of installing and/or removing 2.00 inch rockets from the missile 
door rocket tubes. 

* Not effective on 8-10 a/c prior to 56-972 which have had 2.75 rocket tubes installed. 


ж TF102A а/с effectivity for installation of 2, 75 rockets not yet determined. 
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GROUP: II 


TITLE; Extractor Set - Roll Pins 
FUNCTIONAL CHARACTERISTICS 


This roll pin extractor set consists of five (5) punches of varying diameters and lengths, 
designed for use in connection with a hammer or power tool for the extraction of the five 
(5) different size roll pins present in YF-102A, F-102A, and TF-102A aircraft. 
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GROUP: II 


TITLE; Handle - "9" Intake Cover Installation 
FUNCTIONAL CHARACTERISTICS 


This handle is designed to provide a means of installation of the YQ" intake cover, SE 0844- 
801 from a standing position on the aircraft wing. Effectivity of this handle is limited to 
"Big Tail" F-102A aircraft in conjunction with SE 0844-801, "4" intake cover assembly. 
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GROUP: II 


TITLE: Wrench - Power Control Irreversible Mechanism 
FUNCTIONAL CHARACTERISTICS 


This wrench is used to facilitate tightening and loosening mech. cable housing attach nuts 
and cable tubing attach nut within cupped casting at canted bulkhead. 


The wrench is a socket type to accept 7/8 inch nut on one end and 5/8 inch on opposite end. 
It is slotted the length of it to allow slipping over cable tube, inserting tool on nut and 
turning with wrench from opposite end. 
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П-18 


GROUP: HI 


TITLE; Test Stand - Hydraulic Portable 3000 PSI Dual Flow, 20 GPM Each System 
FUNCTIONAL CHARACTERISTICS 


This is a portable engine-driven dual system hydraulic test stand designed to provide 
adequate facilities for flushing, filling, checking for leaks and for making functional 
checks. 


Power is supplied by a Ford V-8 industrial engine capable of delivering HP at 4000 rpm. 
The engine is complete with (30 gallon) gasoline tank, cooling system ,12 volt electrical 
system and a governor. (Note the first three units delivered had Chrysler V-8 industrial 
engines.) 


Hydraulic fluid delivery to each of the two systems is provided by two (2) (one for each 
system) engine driven compensator-controlled variable delivery pumps capable of fluid 
deliveries up to 20 gpm at 3000 psi. An air compressor, belt driven, mounted in the 
engine compartment provides means for pressurizing the hydraulic reservoir and pro- 
viding air through an external connection for pressurizing the airplanes reservoir if 
desired. S E 0567-801 for squadron support. 
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GROUP: ІП 


TITLE: Test Stand - Hydraulic Portable, Ground 
FUNCTIONAL CHARACTERISTICS 


This unit has the same capacity and characteristics as the basic SE 0567, hydraulic portable 
ground test stand, with a packette engine continental motors, type PE90, as the prime mover. 
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GROUP: ШІ 


TITLE; Test Assembly Kit - Ram Air Turbine 
FUNCTIONAL CHARACTERISTICS 


The ram air turbine test assembly kit provides a means of determining the ram air turbine 
in flight pressure output without disrupting the use of the primary hydraulic system. This 
test set is to be installed in the aircraft whenever a functional test of the R.A.T. unit is 
required or desired. With the unit installed, the R. A. T. is extended in flight and at the pi- 
lot's volition the R. A. T. test pressure transmitter is cut into the primary hydraulic 
pressure indicating system and the primary hydraulic pressure transmitter is temporarily 
cut out. This affords visual cockpit indication of the R. A. T. output and may be cut in or 
out of the indicating system as desired. 
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Test Stand - Hydraulic Electric Motor Powered 


FUNCTIONAL CHARACTERISTICS 


An electric motor powered hydraulic test stand. Same as SE-0567-801 except electric 


motor power. 
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GROUP: Ш 


TITLE; Tester - Elevator "Q" Loader 
FUNCTIONAL CHARACTERISTICS 


This tester is a test bench containing manometers, valves, gages, and air hoses required 
to impose simulated ram air pressures on the aircraft artificial feel system. It provides 

the means of measuring and indicating whether the elevator "Q" loader system is reacting 
properly to the imposed pressures and transmitting correct artificial feel pressures to the 
cockpit controls. 
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GROUP: ПІ 


TITLE; Generator Set - Trailer Mounter, Type MC-1 
FUNCTIONAL CHARACTERISTICS 


The purpose of this unit is to supply a highly stable, multiple voltage source for aircraft 
ground support. The output voltages of the unit are as follows: 


1. 115/200 volts at 400 cycles, 3 phase 4 wire at 37.5 KVA or 30 KW at .8 
power factor. The voltage regulation on each phase is +2 V at rated voltage 
throughout the load and power factor range. 


2. 28 volts direct current at 500 amps. The voltage regulation on this source 
is +.56 V throughout the load range. The voltage regulators for both outputs are 
of the magnetic amplifier type. 


The unit consists of a trailer mounted motor generator set with its control panel, which is 
mounted in a rain tight enclosure. The input and output cables are secured to the unit and 
are stored on racks provided thereon. 


The input supply power shall be either 220 volts or 440 volts 3 phase 60 cycle. 
The drive source is a 75 hp 1200 rpm synchronous speed motor. SE-1007 Basic is manu- 


factured by Bogue Electric Mfg. Co. as Model No. 40 W 500. SE-1007-801 is manufactured 
by Ideal Electric Mfg. Co., P/N CMC 1-18947. 
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GROUP: IV 


TITLE; Test Unit - Air Turbine Motor 
FUNCTIONAL CHARACTERISTICS 


The purpose of the air turbine motor test unit is to load, test and measure the speed and 
governor control action of the air turbine motor used on AF52-7995, AF53-1779-1786 
and AF53-1787-1790 airplanes. 


The accuracy of the test is such that the speed adjustment of the fine and coarse control 
of the air turbine motor can be readily determined under any of the following conditions, 
varying load, steady state load and overload. This is accomplished by means of the load 
banks and a direct reading recording sensitive frequency meter mounted on the control 
panel of the unit. 


The test unit consists of an AC load bank with a load capacity of 48 K.W. equivalent to 
64.3 horse power load capacity and a DC load bank with a capacity of 8 horse power pro- 
viding means for testing the air turbine motor to overloads up to 72 horse power. 


The test unit is housed in a steel cabinet mounted on a four wheeled trailer. Pneumatic 
tires and wheels size are in accordance with MIL-W-8005. A blower mounted in the steel 
cabinet provides for heat dissipation and an air duct provides for cooling air to the 
generators on the air turbine motor. A stowage compartment is provided for stowage of 
the electrical cables and the air duct. 
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GROUP: IV 


TITLE; Intervalometer Test Unit - Sequencing 


FUNCTIONAL CHARACTERISTICS 


The purpose of this test unit is to check the sequencing and operation of the rocket and 
missile intervalometers. 


The unit is portable and can be used prior to flight to insure proper intervalometer opera- 
tion since simulated loads are inserted during a dummy run. Indicator lights show any 
malfunction of the unit being tested. The unit is necessary for field maintenance. 
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GROUP: IV 


Ж TITLE: Tester - Heated Windshield Control 
FUNCTIONAL CHARACTERISTICS 


For bench testing the heated windshield control unit for proper temperature range. 
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GROUP: IV 


TITLE; Intervalometer Test Unit - Timing 
FUNCTIONAL CHARACTERISTICS 


The purpose of this test unit is to check the timing and sequencing of the rocket and ” 
missile intervalometers. The unit consists of a rack panel unit containing a digital timer 
chronograph and a control panel with simulated igniter loads. Suitable controls and in- 
dicators makes it possible to check the timing and switching of either intervalometer. 
This unit is for shop overhaul or receiving inspection. 
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GROUP: IV 


TITLE; Test Unit - Armament Circuit 
FUNCTIONAL CHARACTERISTICS 


The purpose of this test unit is to check the ship's armament wiring prior to the installa- 
tion of the intervalometers and for field checks of doors and launchers. It furnishes a 

step by step sequence of operations by means of a manual control knob in exactly the same 
manner as the intervalometers. The unit consists of a box containing a dual control panel, 
one side for the rocket sequencing and the other for the missile sequencing, along with the 
necessary connecting plugs and cables. This unit is required for overhaul and field mainte- 
nance. 
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GROUP: IV 


TITLE; Test Assembly - Engine Thermocouple 
FUNCTIONAL CHARACTERISTICS 
The engine thermocouple test assembly is a Jet Cal thermocouple tester with a four probe 
heater unit adapted to the requirements of the YF-102, TF-102A and Е-102А airplanes. 
SE-0783 Basic (B & H Instrument Co. P/N BH112H-17) will accommodate J57 engines with 
1/4 inch probes. SE-0783-801 (B & H P/N BH 112 H-14) will accommodate those with 5/16 
inch probes. The unit is portable and is housed in a metal carrying case with a total weight 
of about fifty (50) pounds. 


A 110 volt 50-60 cycle power source is required to supply power to the heater probes. The 
heater units are attached to the four thermocouple probes in the engine tailpipe. The 
temperature is measured by the imbedded thermocouple in the heaters. The average tem- 
perature is read on a null balance type potentiometer rubber mounted in the carrying case. 
Temperature readings on the airplane instruments in the cockpit are then compared to the 
Jet Cal readings. 
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GROUP: IV 


TITLE; Test Unit - Power Switch Sequencing 
FUNCTIONAL CHARACTERISTICS 


This test unit has been designed to provide a method for ground checking the sequencing 
of the master power switch. 
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GROUP: IV 


TITLE; Intercom Unit - Ground Support 


FUNCTIONAL CHARACTERISTICS 


The ground support intercom unit provides sound protection and a means for intercom- 
munication between the person in the cockpit and ground personnel during engine ground 
run-up tests. 


The intercom unit will include an ANA1C/10 intercom set and sound protective helmets. 
Three ground stations are provided for ground test personnel. 


The unit provides attenuation of ambient noise level to a level below that of painful sound 
including a signal noise ratio that is necessary to provide intelligent conversation during 
full military power engine run-up with afterburner. 


The equipment with this unit consists of 


(a) 


(b) 
(c) 
(4) 


АМА1С/10 intercom set utilizing ап С-823 interphone control, three M-34 hand 
held microphones with noise shields, three H-75 headsets and a DY-77/aic 
dynamotor. 

Three sound protective helmets with provisions for mounting the H-75 headsets. 


Additional cable, junction boxes and plugs as required to complete this installation. 


A portable metal stowage box will be provided for stowage of the above equipment. 


Design Information Not Available at 
Publication 
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GROUP: IV 


TITLE; Test Unit - Cabin Temperature Control 
FUNCTIONAL CHARACTERISTICS 


This test unit has been designed to provide a method for.ground checking the pilots cabin 
and electronic compartment temperature control system. 
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GROUP: IV 


TITLE; Tester - Electrical Heated Windshield 
FUNCTIONAL CHARACTERISTICS 


This tester is used to test the electrical heating element in the windshield. 
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С, TITLE; Tester - Autoflight Control Field 


GROUP: IV 


FUNCTIONAL CHARACTERISTICS 


SE 0984 (Minneapolis Honeywell P/N UG 287) is provided for field testing of the automatic 
flight control system. 


The test set is so designed and constructed that the following check out may be accomplished: 


(1) Provides D.C. voltages or 0.5 CPS sinusoidal signals for the following 
inputs: Rudder Damper and Pitch Damper. This includes the following: 


Engages damper system 

Demonstrates damper system open loop operation 

Engages full authority system 

Checks damper engage relay energized 

Inserts adjustable programmer signal 

Checks full authority engage Relay No.1 energized 

Simulates pitch "G" limiter contacts open 

Provides test jacks for measuring +200 V + 105 V and -105 V 


The units are portable and can be used in the field for trouble shooting and pre-flighting of 
Autoflight System in airplane. 
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GROUP: IV 


TITLE; Tester - Edison Fire Detector System 
FUNCTIONAL CHARACTERISTICS 


Used to test continuity, temperature sensing, and warning functions of the Edison Fire 
Detector System. 


LEVEL OF MODEL OR TYPE 
MAINTENANCE EFFECTIVITY fF DESIGNED ВУ, 222. 


| ҒЛОА | 53-1791-1818 | 
___Е-02А_ | _ 54-13718 0м — | 
ША о X APPROVAL DATE: 


F. 
54-1351 & ON 
RE ME RENE MEME NI 


STOCK NUMBER PART NUMBER 
| 97 
| CONVAIR - А DIVISION OF GENERAL OYNAMICS CORP. 


| 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 
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| GROUP: IV 


ЗЕ TITLE; Tester - Heater Windshield Control 
FUNCTIONAL CHARACTERISTICS 


| Used to bench test the control unit for the heated windshield. 
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M GROUP: IV 


C TITLE; Tester - Electric Heated Windshield 
FUNCTIONAL CHARACTERISTICS 


Used to test the heating element of the electric heated windshield. 
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GROUP: IV 


TITLE; Test Unit - Master Warning Box (F 213-1) 
FUNCTIONAL CHARACTERISTICS 


This test unit gives a functional bench check of the United Control Corp A65-1 Master 
Warning Box. 
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GROUP: IV 


TITLE; Test Unit - Armament Control Relay Box 
FUNCTIONAL CHARACTERISTICS 


This test unit checks all functions and continuity of all Electronic Specialty Co. RY-416 


Armament Control Relay Boxes. 


A group of eight lights are connected to the contacts of 


a group of relays in the control box by a selector switch. If a control box fails, the relay 
and contacts which failed can be determined by referring to a diagram showing the relays 
under test in any particular selector switch position. 
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GROUP: V 


FUNCTIONAL CHARACTERISTICS 


Purpose: To train selected Air Force personnel in the operation, inspection, maintenance 
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GROUP: V 


Ж TITLE; 9.2.5 TFE - Pneumatic System, Low Pressure, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To train selected Air Force personnel in the operation, inspection, maintenance 
and trouble shooting of the Low Pressure Pneumatic System. 


F-102A MTU, AF 54-1371 
LOW PRESSURE PNEUMATIC SYSTEM 
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GROUP: V 


TITLE; 3.2.6 ТЕЕ - Pneumatic System, High Pressure, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To train selected Air Force personnel in the operation, inspection, maintenance 
and trouble shooting of the High Pressure Pneumatic System. 


| F-102A MTU, AF 54-1371 
| a HIGH PRESSURE PNEUMATIC SYSTEM 


FRONT LEFT % VIEW 
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GROUP: V 


TITLE; 3.2.7 ТЕЕ - Hydraulic System, Primary, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To train selected Air Force personnel in the operation, inspection, maintenance 
and trouble shooting of the Primary Hydraulic System. 
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| GROUP: V 


Ж TITLE; 3.2.8 TFE - Hydraulic System, Secondary, Mobile 
' FUNCTIONAL CHARACTERISTICS 


Purpose: To train selected Air Force personnel in the operation, inspection, maintenance 
and trouble shooting of the Secondary Hydraulic System. 
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GROUP: V 


| Ж TITLE; 3.2.10 TFE - Fuel System, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To train selected Air Force personnel in the operation, inspection, maintenance 
and trouble shooting of the aircraft Fuel System. 
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GROUP: V 


TITLE; 3.2.11 TFE - Compass System, Type J-2, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To train selected Air Force personnel in the operation, inspection, maintenance 
and trouble shooting of the J-2 Compass System. 
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GROUP: V 


TITLE. 3.2.12 TFE - Power Equipment, Mobile 


FUNCTIONAL CHARACTERISTICS 


Purpose: To provide electrical power to the trainers. 
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GROUP: V 


TITLE; 3.2.15 TFE - Radio Communication System, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To familiarize aircrew members with the purpose, use and operation of the 
Radio Communication System and to train selected Air Force personnel in the operation, 
inspection, maintenance and trouble shooting of the Radio Communication System. 
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GROUP: V 


TITLE: 3.2.19 TFE - Radio Navigation System, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To familiarize aircrew members with the purpose, use and operation of the 
Radio Navigation System and to train selected Air Force personne! in the operation, 
inspection, maintenance and trouble shooting of the Radio Navigation System. 
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GROUP: y 


Өк TITLE; 3.2.21 TFE - Electronics Power Equipment, Mobile 
ii FUNCTIONAL CHARACTERISTICS 


Purpose: To provide electrical power to the trainers. 


F-102A MTU, AF 54-1371 
ELECTRONICS POWER SUPPLY 
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TITLE; 3.2.23 TFE - IFF Radar System, Mobile 
FUNCTIONAL CHARACTERISTICS 


Purpose: To familiarize aircrew members with the purpose, use and operation of the IFF 


Radar System and to train selected Air Force personnel in the operation, inspection, mainte- 


nance and trouble shooting of the IFF Radar System. 
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INTRODUCTION AND SUMMARY; 


The high heat output of the MG-10 system eleotronic equipment, the temperature 
sensitivity of the armament and the provision of cockpit comfort during "alert" 
operation require that the subject airplanea be supplied with conditioned air from 
an external source when the airplane is parked on the ground with powerplant off 
during one of the types of operation defined and summarized below. This report 
mainly covers conditions encountered by unsheltered aircraft in severe climatic 
environment. 
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MG-10 System сак" "| 


Miasile Bay arned unarmed armed 


doors open above 
80°F 


doors open above 
80°р 


Aft Electronics | door open | door open door open 
Compartment 


used to heat И0-10 
system when 0,А.7. 
„За below OFF 


"- to heat cockpit 
& cool М0-10 system 
when 0.A.T. is below 
45°F & to heat miseile 
bay when О.А.Т. із 
below O°F. 


ҰС-1 Heater used to heat missile 
bays when О.А.Т. 1s 


below O9F 


used to cool М0-10 
system when О.А.Т. 
is between 09Р 6 

75°F 


used to cool Мб-10 
system and ventilate 
cockpit when О.А.Т. 

is between 45°F & 60°F 


used to cool MG-10 
system when 0,А.7. 
45 between O?F & 
130°F 


MC-1 Heater 
(used as blower) 


used to cool cockpit 
and MG-10 system when 
0.А.Т. is between ' 

60°F & 130°F 


used to cool MG-10 
system when O,À.T. 
is between 759F & 
130°F 


MA-7 Air 
Conditioner 


not required 


The official F-102A ground operational plan as defined in Reference 8 does not 
include 2-minute alert operation, however, the need for 2-minute alert operation is 
recognized and the ground equipment requirements for it are defined herein. Ground 
equipment procurement and eee have been based upon 5-minute alert and 
maintenance operation. 
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Except for the difference in cockpit aize, the TF-102A ia assumed to be identi- 
са] to the F-102A with respect to ground air conditioning. ТЕ-102А cockpit ground 
air conditioning requirements are not’ included. All other data shown are applicable 
to both airplanes. 


CONCLUSIONS: 
I,  5-Minute Alert Operation: 


1. The Ғ-102А ground ate conditioning requirements are as shown in Figures 2 
and 3. 


2. All of these requirements can Ба furnished by a type МС-1 heater, 


3. When operating in environments below O°F the missile bays must be pre- 
heated as shown in Figure 3. 


11: Maintenance Operation: 
l. The Р-102А ground air conditioning requirements are ав shown in Figure 4. 
2. In environments up. to 75°F these requirements can be furnished by a type 
MG+] heater. Above 75°F the requirements can be furnished by a type МА-7 
or МА-8 air conditioner. | 
III. 2-Minute Alert Operation: 


l. The Р-102А ground air conditioning requirements are as shown in Figures 3 
and 5, 


2, In environments below 097 these requirements can be furnishe by two type 
МС-1 heaters. Between OCF and 60°F one type МС-1 heater can be used, 
Above 60°F the requirements can be furnished by a type MA-7 or MA-8 air 
conditioner. | 


| 
3. When operating in environmenta below ОСЕ the missile bays must be pre- 
heated ae shown in Figure 3. 


IV. General: 

1. When operating in ground environments below O°F, flight safety requires 
that whenever the missile bays are armed with Falcon type missiles and 
there is a possible intent to fire missiles in flight, the. missile bays. 
must be heated as shown in Figures 3 and 6, 


2. Ground heating is not provided for the F-102A engine compartment. 
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3. Cockpit ground air conditioning ie dependent upon the ground unit supply 
pressure as іс shown in Figures 7 and B, No conditioned air will enter 
the cockpit at air conditioner or heater discharge pressures of up to 
9 inches of water. 


4. Ground air conditioning or heater units shall be connected to the F-1024 
airplane as is shown in Figure 1. 


GRO T PERFO СЕ: 


Ground air conditioner and heater performance is defined in References 3 and 4. 
Additional MA-7 air conditioner performance is shown in Figure 9. Air conditioner 
performance in environments at higher than specified humidities was requested by the 
Air Force in Reference 7. This high ambient air humidity envelope is ahown in 
Figure 10 and in thie report is called "Air Force High Humidity Day". Figure 10 
else shows the psychrometric envelope for ambient air taken from the air conditioner 
specification (Reference 3). MA-7 air conditioner performance has been estimated at 
four high wet bulb conditions taken from the "Air Force High Humidity Day" ourve of 
Figure 10 and ia plotted as discharge temperature versus maximum airflow in Figure 9. 
The test data in Pigure 9 and the blower performance data in Figure 7 were obtained 
from a MA-7 built and tested by American Eleotronics, Ino., El Monte, California. 


The air pressures available from the ground unita are compared with the pres- ' 
aures required by the airplane systems in Figure 7. 56 lb/min airflow is the 
maximum required through the airplane nose port, therefore, the МС-1 heater perform 
ance will be adequate. The pressure shown for the MC-l heater is corrected from 
the specified point at the end of an 8 inch diameter, 15 feet long duct to the 
heater discharge point. 


COCKPIT: 


Conditioned airflow to the cockpit from a ground source can be routed through 
а branch of the same airplane duct system that supplie® cooling air for the М0-10 
electronic system. The air enters the cockpit from the nose lower plenum (from 
which М0-10 system air із also drawn) and through the cockpit pressure regulator 
located in the lower forward portion of the cockpit. (See Figure 1.) If cookpit 
heating or ecoling 48 required it can be obtained by raising the ground unit's 
supply pressure to approximately 14 inches of water. At this point the pressure 
regulator will open, air will flow through the ceckpit and the required supply 
pressure will drop to approximately 10 inches of water. When cockpit air condition- 
ing is not required the supply pressure should not exceed 9 inches of water in order 
to prevent inadvertent opening of the regulator. The plots of pressure versus 
airflow in Figures 7 and 8 illustrate the operation of the cockpit pressure regulator 
and show the airflow distribution in the airplane system. 


Cockpit cooling requirements are shown in Figure 11 and heating requirements 
are shown in Figure 12. In each case certain airflows and temperatures are 
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recommetided and certain mean cockpit air temperatures are thus obtained. The 
available airflow and temperature from the ground units is also shown for oompari- 
воп with the requirements. Permissible deviation from the recommended values for 
control of the cockpit comfort level is shown with this comparison., 


The mean cockpit air temperature was calculated from the heat balance equation: 


60 WC = Т ) 
mean ~ +oat 
and the empirical assumption for temperature distribution within the cockpit: 
Impan = Tex „ зд | 2 
Tin - Tex `` (2) 
from which the mean cockpit temperature can be solved: | 


Cockpit overall heat tranefer coefficient (UA) data have been determined from tests 
run on a full scale cockpit in Convair's environmental test chamber and from an air- 
plane tested at an О.Л.Т. of -65°F in the Climatic Hangar at Eglin AFB, Florida. | 
These data are shown in Figure 13 and were used for the heating and cooling estimates 
shown in Figures ll and 12. 


М0-10 electronic system required cooling airflow as specified by the Hughes 
Aircraft Co. for "ON" and "WARM" operation is shown in Figure 14. The required 
airflow is given as a function of airplane inlet (same as МО-10 system inlet) and 
outside air temperatures. The outside air temperature data is given for application 
of blower cooling. Larger flow rates or lower temperatures are required from the 
air blower because of the temperature rise in the blower due to the heat input from 
the compression progess, The temperature rise due to compression was calculated to 


bet T p ل‎ * 
| АТ = -oat paipa ins пак, -lj `> V (4 

| A amb. 7 ) 

| For small pressure ratios; kel | | 
| | Pay AK ^ 480 

| AT = T ура jp |] ет Fairp.i -1 
| oat ( amb. Ж oat Cae 


when k = 1.405 апа "| = .60 = ‘blower efficiency. (temperature іл OR) 


When the cockpit pressure regulator is open the temperature rise due to blower 
compression is higher because of the additional flow and pressure drop in the 
ground duoting. 
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The specified pressure limit of the МС.) heater is 12 inches of water at the 
end of a 15 feet duct. At this pressure 56 lb/min of air сап be passed through the 
airplane system and (as is shown on Figure 14) 11 lb/min of this air will be divert- 
ed to the cockpit leaving a of 45 lb/min available to the MG-10 system. 
Slightly higher actual flow rates will probably be obtained from the МО-1 heater, 


Based on the above considerations, the maximum practical outside air tempera- 
ture at which the MC-l heater can be used as а blower to cool the М0-10 system 
during "ON" operation is 75°F. In Reference 2 this temperature ia stated to be 
90°F, however blower temperature rise and cockpit pressure regulator operation was 
not considered when the 90°? figure was agreed upon. Figure 14 indicates that the 
blower can be used to approximately 80°F; however, 75°F is recommended to cover 
oontinganoies such as variations in pressure drop in the hose and in pressure drop 4. 
airflow through the cockpit pressure regulator. During "WARM" operation the per- 
formance of the МС-1 heater із more than adequate to cool the Ұ0-10 system up to 
cutside air temperatures of 130°F, 


The distribution of the cooling air between the MG-10 nose and mid compartments 
is assumed to be the same as that shown in Figure 8 for the MO-3 system. Further 
details of air distribution in the electronio system are found in Reference 13. 


MISSILE BAIS: 


Missile bay cooling with a ground air conditioner has been deleted because 
(1) 1% has been determined that at the worst the need for cooling ia only marginal, 
and (2) the Air Force has agreed that the missile bay doors will be open when armed 
and while on the ground in outside air temperatures of 80°F and higher. See 
References 12 and 2. 


The missile bays must be heated on cold days to maintain a temperature of at 
least OCF in the coldest corner to assure that the missile temperature never goes 
below ite minimum of -20°F, If the missile temperature is less than -20°F when 
fired,a possibility of explosion exists, 


On cold days (below O°F) the missile bays muat be pre-heated before placing an 
airplane on elert status. In Figure 3 are shown time, airflow, pressure and tenpera- 
ture required for preheating. , Preheating ia a necessity because of the time re- 
quired to bring a cold soaked а airplane up to minimum temperature levels. The missile 
bay inlet temperature is limited by the 130°F maximum allowable temperature of the 
missile. | 

Missile bay steady state ground heating requirements are shown in Figure 6. 
Maximum heater discharge temperature is a function of the combined effect of flow 
rate and duct temperature drop. It is recommended that the maximum heater discharge 
temperature never exceeds that shown for в flow rate of 45 lb/min. 
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As is shown in Figure 15,1t is possible to heat the cockpit and missile bays 
and cool the MG-10 system with one МС-1 heater down to -159Ғ outside air temperature. 
However, due to (1) the complexity of the heating operation, (2) the narrow appli- 
cable outside temperature range and (3) the danger of overheating the MG-10 system 
this scheme is not recommended. 


Further details on missile bay heat transfer characteristics are found in 
Reference 9. The missile bay heating criteria were obtained from ground heating 
tests conducted on an P-102A airplane under cold climatia conditions et Ladd AFB, 
Alaska. 


The following equation and constants were used for estimating missile bay 
steady state heating requirements: 


W Ср (Tin ~ Тех) = UA (Tnsan ~ Toat) (6) 
| 
от. ae (7) 
тех с. an „ 425 | (8) 
in ^ “тіп | 


Missile bsy pressure drop test data is given in Figure 16. It 1з seen that the 
pressure available from the М0-1 heater 16 more than adequate for all missile bay 
flow rates. 


4 


-MINU A го TION: 


During the 5-minute alert standby operation (1) the cockpit 4s unocoupied, | 
(2) the MG-10 system 1s wuitched to the "WARM" condition, (3) the missile bay is 
armed and (4) the aft electronics compartment door {5 open. An МС-1 heater is used 
to heat the missile bays when the outside air temperature is below O°F. Above OF, | 
missile bay heating is not required and the heater is used to cool the MG-]O system | 
(used as a blower) from O9? to 13097. When the М0-10 system is in the "WARM" | 
condition, no óooling is required at outside air temperatures below O°F. The | 
cockpit pressure regulator remains closed at all times since the maximum heater 
discharge pressure ia less than 6 inches of water at the maximum recommended flow | 
of 30 1b/min. | 


The airflow and temperature requirements for 5-minute alert operation are 
shown in Figure 2. Flows available from the heater, required by the airplane systems 
and recommended for practical operation are compared. Constant flow rates are 
recommended over wide ranges of outside air temperatures. Deviation from the 
recommended airflow and temperature is permissible provided that minimums or maxi- 
mums are not exceeded. | 


When the outside air temperature is below O°F the missile bays must be pre- 
heated before placing the airplane on slert status. See Figure 3. 
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ANCE O TION: 


4 


Ground air conditioning for airoraft maintenance consists of cooling the МО-10 


system while it is in the "ON" condition. Тһе МС-1 heater can be used ae a blower 


to cool the MG-10 system at outside air temperatures from O9P to +75°F. Above 75°F 
а MA-7 air conditioner must be used. Below O°F, heated air (40°F)¢can be supplied 
by the МС-1 heater. 


The airflow and temperature requirements for maintenance operation are shown 
in Figure 4. Up to 30°F outside air temperature tha recommended airflow is 26 lb/min 
At this flow rate the cookpit pressure regulator will remain closed. From 30°F to 
750P the recommended flow is 56 1b/min whioh is also the specified maximum flow 
available from the МС-1 heater due to its pressure limitation. At an airflow of 
56 lb/min through the airplane nose port the cockpit pressure regulator is open and 
ll 1b/min flows through the eookpit, leaving 45 lb/min ав the maximum available to 
the MG-10 systen. 


Thé minimum inlet temperature to the MG-10 system recommended by Hughes Airoraft 
бо. 48 OSP, Therefore, heated air should be furnished when the ambient alr tempera- 
tures are below O9F, 40°F discharge temperature is: recommended since this is the 
minimum that is specified for the МС-1 heater. However, 1% is permissible to 
furnish heated air at any temperature between O°F and 40°F, 


At an outside air temperature above 75°F, tha recommended airflow from the 
MA-7 air conditioner is 40 lb/min at a discharge temperature of 75°F, Тһе maximum 
airflow sveilable to the М0-10 system from MA-7 air conditioner is also shown on 
Figure 4. At 75°F discharge temperature, the flow from the MA-7 is limited by its 
power capability to 66 1b/min ав Аа shown on Figure 9. 12 lb/min of thia air will 
pass through the cockpit, leaving 54 lb/min available for the MG-10 system. 


The relatively high temperature from the МА-7 is recommended because of the 
possibility of the formation of water in the MG-10 system when lower discharge air 
temperatures are furnished on high humidity days with the МО-10 system airframe 
doors open. 


2-MINUTE ALERT OPERATION: 


The 2-minute alert standby operation requires that (1) the pilot be seated in 
the cockpit, (2) the missile bay be armed and (3) the М0-10 system be in the "WARM" 
condition. The ground air oonditioning requirements are shown in Figures 5 and 3, 
and in addition the aft eleotronic door must be open. 


When outside air temperature ia below O°F, two type МС-1 heaters are required 
to support the airplane. One heater is connected to the missile bays and the other 
ie connected to the nose port as ia shown in Figure 1l. 


Between OCF and 60°F, one М0-1 heater will support the airplane. Between 60°F 
and 130°F, one МА-7 air conditioner is required to support the airplane. The airflow 
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rates required from the ground unite are constant throughout the entire temperature 


range. In order to air condition the cockpit an excessive amount of air must be 


delivered through the М0-10 system. | 
MA-7 air conditioner must replace the МС-1 heater, із arbitrary. 


The outside air temperature, at which the 
In Figure 5 60°F 


is shown as the recommended point, however the MC-] heater сап be used on higher 
temperature days depending upon the solar radiation conditions and the desired 


pilot comfort level. 


The airflow available from the MA-7 at а discharge temperature of 52°F оп the 
"Air Foroe High Humidity Day" is included in Figure 5. 


This data is taken from 


Figure 9 and is further Sed under "Ground Equipment Performance" above, 


Ineluded in all applicable air conditioning analyses carried out for this report 
are corrections for heat and pressure lost in the ground ducting. | 


used for these corrections is found in Figures 17 and 18. 


The criteria 


The ground duct temperature change date in Figure 17 is based upon five scat- 


tered points taken during 0018 day tests. | 
greater than that expected from production ducts because (1) extra long single sheet 


Heat loss from the test ducis was 


aluminum pipes vere used in the test and (2) improved insulation has been ordered 


for the main flexible 8 inch diameter ducts. 


was arbitraily reduced to the values shown. 


Pressure, drop through the ground ducts із highly susceptible to the number and 
degree of bends that happen to be in the duct (Allustrated in Figure 18). 


Therefore the temperature change data 


Tests 


(see Reference 11) have proven that the pressure loss in a straight duct is very 
low (see lower durve in Figure 18) whereas a wide variation in pressure drop has 
been reported in thís and other tests which is apparently due to differences in 


duct curvature and bends. 


to be halfway between that reported for two extremes of curved ducting. 
believed to be conservative, ‘however, if actual pressure drops are occasionally 
found to be too high a simple straightening out of some of the bends in the duct 
will probably substantially reduce the pressure required from the ground unit. 
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Symbols: 
W — Flow rate, lbs/min 
U Overall heat transfer coefficient, HEELS. 
A Area, ft? 
T Temperature, °F or *R 
Cp Specific heat, BTU/lb °F 
АР Preasure drop, inches of water 
С" density ratio, actual/.0765 | 
K Pressure drop constant for a giyen араш; іп. wtr./ (1b/min)? 
В — Flow rate ratio, 8/10 | 
A Efficiency EE. 
k Specific heat ratio 
Subseripts: | 
mb missile bay 
mean mean or average 
oat outside air temperature 
in inlet | 
ex exit 
min minum 
MG-10 М6-10 electronic system 
or orifice 
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CYCLIC PATIGUU TEST - FLOP CASE X WING 


WORK STATEMENT 


Reference (n) Contract Е 27335 TASK 37 anā C30 1415-37, 
dated 11/5/oh 
(bob) Task 19, Contract -27335 "Р102 Cyclic Fatigue Test Phase ТІ" 
(CPO 63-2-2-2) 
(c) Call 25, Call -20507 "F102 Fatigue Testing" 


INIROUCTIOS 


Qais work ntntement covers a cyclic fatigue tent on an FlO? Case X Wing 
ав requested by Reference (a). 


tiie Seat will complement the test being псссло) 1 ппой under Reference (b) 
on гл PUG? siremft with Саве XX wings and will enable certification of 
the entire nircrafiü regerdlesa of which type wings are inetulled. 


Гулд obtained fron Fhase I of the airplane cyclic fatigue tent under Ref- 
erence (с) is to be used for this Care X wing test; which will parallel 
Pnares ТІ end ITI of the complete nirplane test, under Reference (b). 


ODN PNT OP WORK 
Otruetureg Group 


Create the Fille of o predaced by tre theormticel flight spectrum 
for the Cuse X Wir. z 


Clenlate teet loole cab teat o»nectrun. 


une epus eu el or ауа hate mnne'"ver end aif3o]iíated pontea ennil be 
accounten for Гулев the Qc; to the вутт тіс condition before cal» 
enlating the fest "oe and test Bpectrui. 


A floet sampe foetnr, ар det mained for Бие 7102 full небе tenet, will be 
ні fea to the airen e spectra Frequency datna to nccount for the mont 
severly фил cir нь, Thila kartor will be npplied to the calculated 
0: age ened by tre npon tical flight spoctrua before calculating the 
test lords and teet o c6tram, 


Ti teat uwis and test cycles will be damare equivalent to the theoretical 


Гара вресбгел including the fleet unnge faesor. Minors rule of cumula- 
tive gamse will be used when calculating and checking the test loads and 
test cyclea. 


AunlysisB of eight pointü 40 considered sufficient for establishing and 
checking the test loads for the wing. 


Coordinate the teat program. 
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Flix. and conduct tho wing fatigue test ав follows: 


tpecivyen: 

‘he test specimen will be a complete semi-opan FLOPA Сапе X wing including 
elavon contro) surface and spar attnch bolts. It will be furnished end 
trunsported to GD/Convair by the customer. 


Loin and Spee iusn: 

Goffeavade Structures Отонр will provide the luren ond distribition for two 
111214 corditions. There lords will be broken down into five proportional 
] д.4 levels for елеп села ол, The test will consint of appliention of 
tuore lode to sinulnte two 1009 hour lives. Tach of the №090 hour lives 
із to have epproxiritely 00,000 cycler. ‘ihe 150,000 total cycles will be 
divided into hO identical 200 fli(mi-hoar blocks. The conditions will be 
terete іп alternato order іп each block to limit the number of сілпдеоуагв: 
That is, the firit block will be tested; Condition I, Condition II, the 
pecond block; Condition II, Condition I; the thim block; Condition I, 
Condition II, ete. for n total of lO chanyeovers. 


The fuel tinhn will be pressure cycled during tbe ceat. Each fuel trnk 
радвайте оп will he accompanied by five пак сэ lond cycles. All gure 
face Joud cycles will be applied while th: tinikr are Dilly pressurized to 
а corstant proosure. 


Plauning Report: 


Сети Denaates/C о» 31 Chroetíges Labor tory wilh prepare the test 
pinning senori, hie 5 port will desexrdve the test loads and their appli- 
ез дело The reperi =. ! + ГИ ей to “IMA for approval thirty daye 
prior to test at x^ 


D jd р, 4 @ ta, үө] f ocv? 
Tension ret vl Ye ср а to the tira ^ crea mà Couaected by whippnle- 
tros to „14е Loc specified load ај вътре а Une wing loads wil: ha 
гелсісі date ^ 0 o Сато thas. will спада the otiffnena of euch fune- 
lare wing er roatesch Ге. Purelage № "Али will бе eimulnted by mounting 
the враг ett«eh fiios on sprin в which will allo: the frome to deflect 
verticolly proportional io tie shear taken by eneh frame. Spring conotnnüs 
at exch frene vill be of a megnitude to simulate the fuselage bending curve. 


Lond Application: 


Loata will be applied through whippletreea with hydraulic actuators. The 
load will be cycled by ¢ontrolling the bydraulie pressure to the асЪцафого, 
The eame pressure will be applied to each actuator, for the same condition. 
The loads will be verted between cylinders by choosing piston arenas and 
uping levers. 
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2.2.6 


2.2.8 


2.2.9 


2.2.9.1 


2.2.9.2 
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The dirrerent load levels will be npplied by valving from one pressure regy- 
lator to another with golenoid valves actuated by a stepping svitch counte 
ing system. Cycling will be actuated by pressure suitches plumbed to the 
pressure manifold and üppropriote time delay relays. 


Load Monitoring: 


Tic applied loads fron each actuator vill be monitored with calf rated 
strain png? lond celle mounted between the actuators nnd the test вресішеп, 
There loads will be recorded on a Sanborn recorder at the beginning of the 
teet and once a block for each condition at each load level. 


Overload Protection: 


The ving will be protected from overloading by overtravel switches. Ex- 
cennive deflection of the wing from any cause will dump the hydraulic pres- 
sure and stop the test, 


lnstruuentation: 


The test ving will be inntremented hy белега! Dynamics/Convair with strain 
gages nt ten 1осабіопв» Фере will tbe rend while holding the maximum load 
level for euch condttión олсе during each «ОО hour block. Crack wires will 
be installed by General Dynswates/Convair nt aix locations. The crack wires 
will be monitored continuoualy during th^ tent, 


Wing Incpection: 


The wing will te insp ited cu “рәтохіптісіу bO 111% Lew intervala during 
the mid block chea caves tee inapeetioens wil] w Viet teal to visual 
exuminntéion of Мо exterfer nnl interior by гыл, of the wing neceso door 
next to the Аше? AV GOO flight hoar into wals tho leer wing attach 
bolto and all wies donee will to roaoved for íncje:ttion. At tbe start of 
the test und nt shod Ке, 6050, 1200, nnd dood flight houra, major ine 
ppeetions VILL be neue, The € inspectiona wili а иде reneval of all 
neceos doors, the lesehan Suga, the eleveu, mid tae wing tip. Dye pene- 
trnnt inapections vill Ya ^de of eriticel ок suspected areas, 


For the final inep ст, approximately 75% of the lowar skine will be 
removed for n thorough inapection of the internal structure. 


Failures; 


А опат of five minor failures will be repaired during the test. А 
ninor fnilure shall be defined ac one requiring not more than forty ahop 
min-hours to accomplich. Major structural failures may be repaired under 
Beparmte cost and schedule negotiation. 


Fina) Test Report: 
General Dynamics/Convair Structures Laboratory, with the assistance of 


the Structures Group, will prepnre tbe final test report. Тһе report will 
include all test results, with photos of teat setup and failures. 


ойған зА MECO/COLVA LR Box У ЕТ: 
| 2 Decentcer 1664 


р | Рене 4 
2.3 Proyort.a Sehedule : Weeks After Go-Ahead 
Receipt of all final Test Loads and Spectrum 6 
Keeeipt of Test Specimen 9 
Planning Report Bubnitted | 13 
Tort Sturt 17 
Test Couple te 32 
Report Submitted 36 
3.1 А Tire & Miterial contract is anticipated. 
3.2 An огоп cost estimate is to be submitted. 
3.3 Air Force VII} deliver the FlOZ Cage X tent wing to Сп/Сопуч4 г, Plant I, 
on a timely basi: to weet test вецеда с sequel resents 
3.9 Air Force vill provide the Ca ^ X wing f.i ^i history for evaluation by 
GN/ernvalr. 
3.5 No n8ditionnl пресі test “сел ig ier ICR 
3.6 Po ney со ДЪ, Го То or Cover em, owned facilities nre required. 
3.7 Вера йг of pri «is struci no тоз гед ав n тебіі% of failure ia not Included 
бла ulll te ¿a ¿et ta бузат negotiation- 
3.7.1. кеш та (4f 5204 vben ходите) for failure: during firat "life" (6000 


erdivatent flies hears) are to be депігеег Cor full test life. 


45142 Re, iren for fatluses during second Lifo (ыезиеср HOW nad 8009 Flight hours) 
rae Go be АГА ртов to be euvficienftly goud tu complete the test. 


3.7.3 Terting beyond 8000 equivalent Might hour: 7112 be subject to separite 
newotint ton. 


3.8 Deviation from ог additions to there ase'unptioaas and the test conditions 
described under Task Description will be subject to additional negotintion. 


3.9 Actual testing is to be conducted on a three shift, ВО hour week basis. 


3-10 Disposition of the wing after testing is to be designated by the Air Porce. 
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INTRODUCTION 


Falcon missile ground firing tests were conducted from 11 through 21 January 
1955 on the live ballistic range at the Naval Ordnance Test Station, Inyokern, 
California. The tests were authorized by Air Force Contract AF33(600)-5942. 


Five tests were made to check functional operation of the Hughes missile launch- 
ers and related aircraft components, Photographic coverage was made of all 
firings. The still photographs are included in this report. Motion picture films 
wéfe edited to constitute a supplement to the report. 


Description of Test Stand  : 


The test stand, which simulated a single armament bay of the basic airplane, 
was constructed of structural steel. An actual airplane armament mechanism 
was installed in the test stand in a fixed and extended position for all missile 
launchings. A safe missile trajectory was gained by building a 10 degree launch- 
ing attitude into the test stand. The stand was welded to a large, steel firing 
pad. (See Figures 1 and 2.) Falcon DX missiles were used in all tests. The 
missiles did not contain the usual guidance system. 
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MISSILE LOADING INSTRUCTIONS FOR LD-3B HUGHES MISSILE LAUNCHERS 
(Drawing No. X134100). | 


1. 


Check missile for: | 
(a) Smooth, clean, chamfered holdback hole. 


(b Distance from cehterline of holdback hole to aft face of rear hooks 
to be 16. 985 inchés. 


Pull launcher holdback release knob and manually push both loading follow- | 
ers and holdback slide to forward positions. Holdback pin must be fully re- 
tracted and door must be closed. 


Missile may be slid on track either from front or rear of launcher. If fric- 
tion appears excessive, missile and rail should be worked together until 
friction is lessened. 

With missile on track and launcher in readiness, push missile rear hooks | 
against launcher loading followers and continue moving aft approximately 
4,8 inches. Additional force will have to be applied the last fraction of an 

inch. The һо! Баск reléase knob should suddenly retract so that only the 

red portion of the rod isi showing. If it does not retract, it is permissible 

to assist this knob into the retracted position. 


CAUTION 


Should loading be incomplete for any reason 
and it is desired to move the missile forward, 
loading follower arms must be held manually 
forward against the rear (missile) hooks other- 
wise the umbilical contacts may be damaged. 


‘Once fully loaded, to unload, pull release knob and push the missile for- 


ward. Loading follower’ should move forward with the missile a full 4. 8 
inches. To insure this forward movement of the follower arms, push for- 
ward on them along with: missile. 


To remove missiles rearward after it has been loaded and step number 5 
has been accomplished, the followers may be pushed above their detents. 
The missile is then slid aft off of the launcher and the follower arms should 
be returned to their norrhal position on the track flanges. 


CONFIDENTIAL 


CONFIDENTIAL 


——— — вожда аа следи i 


Convair 


TEST FIRING NO. 1 


Falcon missile No. DX 257 was launched from the static test stand using launcher 
No. LD-3B-005 which was designed for use on the F-102A airplane. (A/C 1788.) 


Instrumentation consisted of two Fastax cameras. One was placed in front of 
the stand to check lateral deflections and one at the side to check vertical de- 
flections. These cameras were operated at 1000 frames per second and have 
1000 cycle timing recorded on the film. They were started one second before 
zero time and were operated for a three seconds total. 


After installing the launcher on the displacement arms and checking out the elec- | 
trical circuitry, the missileiwas loaded on Ше launcher. 


Ignition and launching was normal with the missile traveling about seven miles. 
Examination of the launcher after firing disclosed that the follower arms were 
damaged. Missile blast had blown the follower arms off the track, rotated the 
arms 180 degrees, and wrapped them around the back of the launcher. (See 
Figures No, 5 and 6.) 


It was necessary to remove and replace the damaged parts with some reinforced 
follower arms before proceelling with the program. Hughes personnel reworked 
a new set of follower arms by adding a 3/16 inch reinforcement to the outside 
face of these parts. The next firing was scheduled for the following day, 14 
January 1955. | 
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TEST FIRING NO. 2 


Falcon missile No. DX 258 was installed on reworked launcher No. LD-3B-005. 
(See Figures No. 3 and 4) 


Instrumentation consisted of the same photo coverage used on test number one. 
A time-study documentary movie was made of the missile loading sequence. 


The missile for this test wab installed from the rear of the launcher and took 
slightly longer to load than when installed from the front of the launcher. When 
loading the missile from the aft end of the launcher, it is necessary to push the 
round forward until the aft hooks slide past the follower arms. The round is 
then alid aft pushing these follower arms to the stop position, which causes the 
holdback pin іп the launcher to engage the missile. 


Total loading time was one minute and fifty-five seconds from the time the mis- 
sile was removed from the shipping container until it was ready to fire. 


Ignition and separation was normal with the missile traveling approximately 
seven miles before impact. , The reinforced follower arms on the launcher 
worked satisfactorily and, after checking the launcher operation manually, 
the third missile was installed. 
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TEST FIRING NO. 3 


Falcon missile No. DX 259 was installed on launcher No. LD-3B-005. This 
round was installed from thé front of the launcher. A time-study documentary 
movie was made of the complete operation. 


Camera coverage for the firing was the same as used on the previous tests. 


After installing the missile ón the launcher, it was decided to go through the 
removal operation. Caution instructions for removal of a round was inadvert- 
ently ignored and, as the round was pushed forward the follower arms were not 
manually held against the rear (missile) hooks and the umbilical firing contacts 
were damaged. Without examining these contacts, the missile was reloaded on 
the launcher but failed to ignite due to the damaged contacts. 


This round was again removed, the contacts were inspected, straightened, and 
the round reloaded for firing. Actual loading time was less than one and one- 
half minutes from the time the missile was removed from it's shipping container 
until it was ready to fire. 


Launching was normal with missile travel equal to the previous two firings. 
The launcher was inspected after firing and manually operated and found to be 
in good condition. Some missile smoke deposit was found inside the launcher 
which tended to retard the slide action of several internal parts. The launcher 
was returned to Hughes for production rework before further testing. 
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TEST FIRING NO. 4 AND NO. 5 


Falcon míssile No. DX 260'was fired on Test No. 4, and Falcon missile No. 
DX 261 was fired on Test No. 5. 


After reworking the follower arms on the launcher at Hughes Aircraft Plant in 
Culver City, California, the same unit was mounted again on the test stand. 


Production type reinforced follower arms were installed on the launcher and a 
stronger slide-return spring was added to provide faster action on the door 
covering the umbilical contacts when the missile leaves the launcher. Camera 
coverage used on these tests was the same as that used on previous launchings. 


A Hewitt-Packard electronic counter was wired to the missile "present" switch 
in the launcher to obtain the delay time between missile firing pulse and the 
switch operation indicating the missile gone. This counter indicated an elapsed 
time of . 058 seconds from ignition pulse to switch operation. Since the igniter 
requires .008 seconds to fire, it can be assumed that the remaining . 050 seconds 
is for missile movement off the launcher. This is about 1/4 of the time set up 

as delay after ignition, and!before the launcher retracts back into the airplane. 


Both missiles were launched without difficulty. Launcher operation was satis- 
factory with missile trajectory equal to those previously fired, Launcher in- 
spection after each firing revealed the usual smoke penetration inside the hotis- 
ing. Slide mechanism and umbilical contacts were in good working condition 
after these tests. 


CONCLUSIONS 
The test program proved the launcher operation and purpose for which it was 
intended. Missile trajectory and separation from launcher on all firings was 


good, with down range lateral variation relatively small. Missile launchers 
as tested are safe for air firing use. 
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Figure No. 1. 


Side View Showing Missile o 
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Figure No. 3. Side View Test Stand Showing Missile Launcher 
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Figure No. 4. Rear Three-Quarter View Test Stand Showing Missile Launcher 
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SECURITY INZORMATION 


RI PORT C, 719 
PU An T , HI Ale š remot Lo 
WEEL YFol0. «fit Lat 


Gh CT: 


fo determine the ultimate strengths and shear characteristics of the proposed 
fuse lize panels for the “Yodel YF-102 airplane, 


E c 
от зъб ноти -o — s. “ж — = 1 == 


УСІ: 


Spedimen До, 1: Specimen Чо, 1 í,032 stiffeners and „032 skin) іс shown as the 


rl.assecbly of oraw'ng Ne, 8-073501 (Fi ure 7), 24 2-Т80 bare aluminum alloy was Z | 


substituted for 24 .-181 bare aluninua alloy аз stiffener material, 


| 
epecimen No, 2: Specimen No, 2 („0.3 atiffeners and „32 skin} is shown as the | | 
-91 assembly of bra.ing No, 8-075 1 (irizure 7). Аз in S2:ecimen №. 1, the stiffeners 77 
were of 24 2-Т80 bare aluminium alloy, 


Svecimen No, 3: specimen No, 3 (,932 skia, ,025 reguler stiffeners, and small ж. 
‚025 stiffeners s-accd aiduay between regular stiffeners) is shown as the -? аззе Ду | 

of Drawing No, 8-07501 (Fizure 7), As in Specimen No, 1, all stiffeners ге of 

24 2-180 bare aluminum alloy, However, considerable difficulty was encountered in | 

| 


forming the „1725 mterial, and the fin'shed stiffeners were not nerfectly formed, 


‚ 225 stiffen: rs nlaced midway between the rerular stiffeners) is shown as the -93 ass=- ° 
€ 11у of Drawing Че, 8-07501, The rrinc!pal difference betsecn orecimen Моя, 3 and 4 


p 
Snecinen Чо, 4: Jpeciunen Нс, 4 (.032 skin, „025 regular Жалы ¿z and small iu 
р 
was that both Flanges of the small stiffeners in Specimen No, 4 had ,25 lips instead 


оға ,20 lip on only one flange of the small stiffeners in ӛрес men No, 3, Improved | 
forning methods resulted іп very well formed stiffeners in Specimen Ле, 4, Clad 24 | 
3-280 aluninum alloy was subst'tited for the 24 .-181 bare alum'nun alloy as stiffener : , 
mater’sl Сп юрес men No, 4. 2 


Specimen No, 5: specimen No, 5 (,051 skin and „ 51 stiffencrs) ls shown as the "I 
ZL аз ably of Craving Ne, 8-77591, Аз in Spec’ ён Чо, 1, the stifrencra were of К: 
242-180 bare aluninua alloy, | 

| 


-121 assenbly of vrawing No, 8-97-01, It should be noted that the stiffeners were ый 


Spec'nen Но, 6: Specimen Ne, 6 (,032 stiffeners апі ‚040 skin) is shown as the 21%) ғ 
of . 
eli 7: 2-16 aluminum alloy, 
| 


ТА»: 


Ref, bayer. , Ingineerine Jtriwctures uroup, 
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LOADS: (Cont'd) 


The critical shear condition for the fuselage is a symmetrical Ylight condition, 
Mach 2.118 at 35,000 ft, This praiuces a skin temperature of 240 E, Therefore, а 
correction factor of 1,316 was applied to all design loacs, Design ultimate loads on th 
airplane are 8 G loads which multiplied by the heat factor of 1,316 equals 10.5 G, 


Specimen Nos, 1, 2, 3, 4, and 6 were representative of proposed fuselage sections 
at Station 312, The 10,5 G shear load at this point on the section represented by 
there specimens is equal to 24,300 ib, 


Specimen No, 5 is represemative of а proposed fuselage section at Station 443, 
The 10,5 G shear load at this point on the section represenied by this specimen is 
equal to 42,100 1b, 


PROCIDULE : 


Specimen No, l: Specimen No, 1 was set u for test as shown in Fi ures 8 and 2, 

3 oads, which started with a tare load of 2000 lb, ani increased by increments 
итге, were applied by means of the calibrated hydruulic rams shown in Figures 

8 and 9, Strains were measured by means of two pairs of electric strain rosettes placed 

back to back on opposite sides of the skin at the two points of the skin shown in Fig, 

9, Vertical deflections were measured by means of one hanging scale attached to the 

loaded end of the specimen by means of a piano wire and pulley arrangement, 


Specimen No, 2: The testing of Specimen No, 2 was conducted as three separate 
| tests, They are as follows:, 


Test No, l: Spec men No, 2 was set up for test in the same manner as used in 
the test of Specimen No, 1 except that one логе lateral support member was added 
and no strain gages were used, Starting with a tare load of 2300 lb, the load was 
applied in increments up to 10,000 lb, 


Test No, 2: An undamaged stiffener from Specimen No, 1 was placed between the 
first two stiffeners at the losing end of the specimen, A ,75 > 1.25 x ,051 245-0 
aluminum alloy angle was placed midway betwecn the st'ffeners of each of the first 
two bays at the end of the specimen attached to the supporting jig, A comparison 
of Figures 19 and 22 reveals the rows of attaching rivets of the additional reine 
forcing members, The spicimen was then loaded to the same load and by the same 
methods used in Test 1 of this specimen, — 
po 

Test No, с, The specimen, reinforced as described under Test 2, was used for 
this test, Two pin-ended 4 pipe coluuns parallel to the specimen, one of which із 
shown in 1: "fure 23, were ` provided to prevent rotation “of thé “end “loatting piste > 
about the 242 axis, Loads applied by means of the calibrated hydraulic ram, shown 


in Figure 23, чеге ашы. After а tare load of 2300 lb., the loads wer 
increased by increm о allure, 
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SELI LOJZE INFORMATION 


citen No. 3: Srecimen No. 3 was tected іп a manner identical to thut used 
in Test l of бүесілеп №. 2 except tiat the test was continued to failure. 


Specinen No. 4: Specimen No. 4 was tested in a manner identical to that used 
in Test 3 of Specimsn No. 2. 


Sreciten №. 5: бүес1геп Ne 


. 5 was tested in a wanner identical to that used 
іп Test 3 cf ба 1 Хо. g Cicer ш t 


a tard 1ж 1 of 3307 lt. чеш осей. 


Svecimen No. 6: Specimen No. 6 was tested in a manner identical to that used 


in Test 3 of Фесілеп No. 2. $ 
| Долл wet 
DI Ces IN: 


Electric strain measurements made during the test of Specimen No. 1 were of no 
‘raeticsl value. The errors induced by temperature changes "ni s«in wrinkling were 
in some cases sf greater rnpnitude than that of tle strains involved. Гог that 
ге: гоп, no а еп Е wes made to measure strains by the use of electric strain gages 
іп ery of tre cther tests. 


4% the times of tbe tests of Specimens Nos. 1 and 3 and the first two tests of 
Әресілеп K`. a, the maximum skear load on the section represented by the specimens 
мас tetieved to occur in the down direction. However, later investigation showed 
t'rt this maximum shear сп the section occurred in tke uo direction. For that 
гевсоп, tre ionis used іп all other tests were arr lied in the up direction. 


The reirforcement of Srecimen he. 2 was done tc accomplish two rurposes. One 
stiffener was inserted near the leading end of Ме srecimen to insure a better dis- 
tritution of stress to the central part of the srecimen. The small angles, inserted 
©з 00811 stiffeners near the vertical jig eni of the srecimen, were used to check 
tre efficiency of that tyre of stiffening in treating up large wrinkles. These 
reinforcements were not considered to affect the ultimate etrength of the specimen 
inasmuckh ss the extra stiffeners were omitted from the central portion. 


T3pg ly Nil. 
1% ИЕ. 
RES Li NH 
— = r 


The results of tris test are included in Table I. 


Srecimen No. 1: Since Specimen No. 1 has heen demonstrated to have a margin of 
safety of -.33 (Ref. Results}, it is considered to be structurally inadequate. 


Ѕгесілеп №. 2: Since Specimen No. 2 hes been demonstrated to have a margin of 
safety of 09 (nef. Results], it is considered to be structurally ade mate. 
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CO.CLUSIONS - continued 


Specimen No. 3: Since Srecimen No. 3 has been demonstrated to rave a margin 
of safety of -.18 (Ref. Results), it is not considered to be structurally 
adequate. | 


Specimen No. А: Since Specimen №. 4 has been demonstrated to have а margin 
of safety of -.006 (Ref. Results), it is not consilered to be structurally adequate. 


Srecimen Чо. 5: Since Srecinen Ке. 5 Раз been demonstrated to have a margin 
of safety of at least .02 (Ref. Results), it is considered to bu structurally 
сделча е. 


— 2S - — aa . 


Specimen Ne. 6: Since Specimen No. € hrs been demonstrated to Fave a margin 
of safety of .13 Ref. Results), it is considered to be structurally «Педиа в. 
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ма А 
— Mes то Е oie ee Сиена 
is TESI Са. 8 
x CURVED анша ie ssl i 
= I | A i | 
| | | | Regular ;Intermddiate Design Load & NE e ae 
| | | Test Skin Stiffener | Stiffener Ult. at ‚ Margin § <: ДЇ 
| Spec. | of ‘Thick, Thickness Thickness Load Failure of я ПР 
Ко, Spec. IN. ІН. IM. BO Safety Rr 
| | чыгы ——— ш 5% m ——À ors. IB: eed aoe ae — 
| | | 
m га | ,032 032.6» None | ‚24,500 10,200 -.53 Jel 20 
‚2 |1 ‚+! .052 .040,% (зо Hone | 24,300 -- -- -> 
| | | 
[ 2 i 2 . 052 > 040 i Hone 24 , 300 == | == р = 
| ` 1+— | ы | у Es 
ЕС 6-2. 5 .052 „040 552 None 24,800 26,460 4.09 1-00 
ЕК. 1 ‚Ода .025 . 025 24,500 20,000. "18 212220 
ЯҒ | Di E | uu XXX ETT 24: 
5 | 1 ° ‚051 .05159 br, None 42,100 42,850 4.02 1 20 
6 4-0 1 „ле .040 . 032 None 24,500 27,600 4.15 “< ;)O 
| * Computed as follows: Average shear stress at failure = -Еайидк. өре Сы "p 
** ' The segment of the specimen consisting of the first | : 
14 in. to the left of the splice and the first 21 in. to the right ес - ie 5) 
to be the test section. This section was considered to bg relative “ree 
, loading and restraint. Only wrinkles in this portion were conside" , 
‚ *** | The values of load, stress, and margin of safety Shown fc for fecha TONES 
!  !' values for thé specimen. The failure of the rivets attaching the si.: to 
‚ , However, these values have been demonstrated as minimum р935161е че +3. 
x | 
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2 таа urinkle | 
Шш-- س‎ №. . heference Figures | ' Remarks _ U _ 
pst. » 
Де | 4,000 120 11, iege incl, Ea ? 
“= | | 18-21 inel. | Test stopped after logd of 
| | | | ‚ 10,000 1b. 
-- с , га | | , Test stopped after load of 
| | | 10,000 lb. = 
0 4,0001 221 |2, апа!23-28 incl. 
| 20 , 9,000): 13, ап 29-27 incl. | 
29 9,200, 5,4? 4, and ; 38-47 incl, | | 
0 11,800 6€ ‚5, and 48-56 incl. Test stonped by jig failure, 
| i kef, Figure 56. 
9 5,800 -. v. 6, and 57-65 incl. | | 
| 
(ай LA} а ! 
eer mess ТҮН) ' 


< sy ісе, as viewed in Figure 9, is considered, 

ree from 10021 d]stortions presént at the point of 
| | е D 1 

‚ § are not considered to represent the ultimate 


to the steel angle stopped the test at this voint. 
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CONFERENCE NOTES 


FOREWORD 


Appearing on the following pages is a compilation of the material presented 
at the first USAF-CONVAIR F-102 Maintenence and Technical Review Conference, 
held in San Diego on 17, 18 and 19 June 1958. 


Subject matter for the conference was derived from questions pertinent to field 
problems as submitted to Convair and SAAMA by AAC and ADC. 


For the benefit of all using activities, the material provided during the joint 
conference has been compiled, analyzed, and augmented with information request- 


ed at that time and subsequently supplied. 


Convair's Customer Service Department wishes to express thanks to afl those 
who attended and who contributed to this accomplishment. 


August 1958 
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W/O C.L. Davis 
ADC HQS; 

W.F. Chana, Convatr 
Interceptor Service 
Supervisor; and 

R.J. Singleton, 
SAAMA Representative, 
talk over 

F-102A Maintenance 
ond Technical 
Review Program 


CONFERENCE EXHIBIT PHOTOS 


О.М. Harper, Chief of 


Interceptor Service 
discusses F-102A 

Case XX wing fences with 
Col. G.R. Herrman, 

ADC HQS; J.J. Alkazin, 
Manager, Customer Service; 
Col. J.W. Breehl, 

SAAMA HQS; and 

H.R. Kennedy, Chief of 


Service Publications 


I.N. Peak, Convair 
Service Engineer, 
indicates J-57 

turbine blade condition 
to Col. J.T. Klemovich, 
WADF HQS 


INDIES LON ENE 


Capt. E.A. Grant, 327th 
FIS, Truex; and 

С.Т. Yates of Convair 
Service Engineering 
discuss high-pressure 
quick-disconnect coupling 
used on the 


Е/ТЕ-102А aircraft. 


QUESTIONS ARE FUNCTIONALLY GROUPED AND CODED. . . 


As a means of referencing the various questions discussed atthe Conference, Con- 
vair's Service Engineering Functional Code was used. This code is based on as- 
signing the basic airplane model number (which in this case is 8-) followed by one 
of three general groups: 


-l Airframe -2 Systems -3 Operations 


Thus, the code number for any question (which appears within the parentheses) 
establishes the topic of one of these three general groups. These are further 
broken down numerically as follows: 


1.1-0 POWER PLANT 2.1-0 AIR COND. в ANTI-ICE 3.1-0 HANDBOOKS 
-) Engine -1 Compressor -l Flight 
“2 Shroud -2 Refrigeration & Conditioning Equipment -2 Maintenance 
-3 Mounts -3 Conduction System -3 Structural Repair 
-4 Exhaust -4 Control Units -4 Parts Catalog 
-5 Ignition & Starting -5 Instrumentation -f Weight & Balance 
-6 Auxiliary Propulsion -6 Inspeclion Requiremunts 
-7 Accessory Drives 2.2-0 HYDRAULICS 
-8 Controls -1 Pumps & Motors 3.2-0 FLIGHT AND GROUND 
^9 Instrumentation -2 Accumulators, Reservoirs & Lines -I Performance 
-10 Fuel Metering -3 Controls & Valves -2 Handling Characteristic 
-11 Ой System -4 Cylinders -3 Status & Flight Time 
-12 Air Induction -5 Instrumentation -4 Weight & Balance 
-1% Cooling 
2.3-0 PNEUMATICS 3.3-0 SAFETY. 
}.2-0 FUSELAGE -1 Compressors & Motora -| Incidents & Accidents 
-l Nose Section -2 Air Fiasks & Lines -2 Ditch & Escape 
-2 Center Section -3 Controls & Vaives -3 Fire Detectors 
-3 Aft Section -i Cylinders 
-4 Canopy & Windshield -5 Instrumentation 3.4-0 OVERHAUL & SERVICING 
45 Vertical Fin =I Clean 6 Protective Coat 
-8 Access Openings 2.4-0 FLIGHT CONTROLS -2 Lubrication 
-7 Fairinga -І Elevator -4 Finish, Paint, Markings 
-2 Aileron -4 Ground Handling Equipment 
1.3-0 WING -3 Hudder -5 Test Equipment 
-1 Main Seclion -4 Eievon -6 E.C.P. (Engineering Change Proposals} 
-2 Tips -5 Speed Brakes -7 АСА. ТУА. ЕО" 
-3 Leading Edge -6 Drag Chute 
-4 Fairings and Fences -7 Pilot Assist 3.5-0 POLICY & TRAINING 
-5 Access Openings -8 Control Stick -1 Sales Information 
-9 Stability Augmentation -2 Policy & Procedure 
1.4-0 FURNISHINGS -3 Design & Geometry 
-| Crew & Passenger Accommodations 2.5-0 FUEL SYSTEM -4 Maintenance Training 
-2 Fabric & Sound Proofing -) Integral Tanks -& Engineering Training 
-3 Fioor & Floor Panels -2 External Tanks -6 Factory Training 
-4 Pedestals & Consoles -3 In-Flight Refueling ^? Mobiie Training 
-5 Seat & Seat Belis -4 Lines, Vaives, Pumps 
-6 Instruments f Panels -5 Cantrols 
-7 Pitot-Static Heada & Booms -B Instrumentation 
-8 Oxygen 
2.6-0 RADAR, FIRE CONTROL. ARM'T 
1.5-0 LANDING GEAR -t Radar Heceiver & Transmitter 
-1 Shock Strut -2 Antenna & Radome 
-2 Axles. Wheel Assemblies, Brokes -3 Computors 
-3 Drag Strut, Pivots, Latches -4 Missile Auxiliaries 
-4 Controls & Indicating System -5 Scope & Controls 
«5 Doors and Access Openings -ő Optical Sighting 
-% Tires and Tubes -7 Rockets & Missiles 
-7 Arresting Gear and Barrier -8 [tacks а Doors 


J Data Link 
-lọ Е.1.5. Е F.F.F. 
-lì Camerus 


2.7-0 RADIO AND ELECTRICAL 
-1 A.C. Power & Regulation 
-2 D.C. Power ë Regulation 
-3 Wiring, Interconnect Components 
-4 Lights and Horns 
-5 Communications 
-6 Landing Aids 
-7 Navigation Aids 


POWER PLANT 


QUESTION NO. 1 (8-1.1-1) 


When will a program be implemented to retrofit cast blades with forged type blades 
in the first-stage turbine rotor of the J-57 engine? 


COMMENT 


T.O. 2J-J57-558, dated 9 June 1958 outlines replacement of first-stage cast turbine 
blades with forged blades. The bases can replace complete turbine assemblies at 
the 100-hour inspection, if necessary. SAAMA has procured 36 extra rotors and 
will be able to supply 46 sets per month above overhaul requirements. 


Delivery schedule on forged blades for F-57-23 retrofit is 150 sets in April and 
May and 100 sets per month through August. This will complete the initial buy 
which was for 600 sets of a required 1285 for complete retrofit. Retrofit is to be- 
gin at time of receipt of the forged blades. T.O. 2J-J57-558, dated 9June 1958, 
has been published to require the retrofit of forged blades at the time of overhaul. 
OCAMA started incorporating forged blades during overhaul on 9 June 58. 


In addition, SAAMA has established a pool of 1st stage turbine rotors at OCAMA 
which will be used to support a 100 hour inspection and stretch check of 1st stage 


turbine blades. 
QUESTION NO. 2 (8-1.1-1) 


What action is being taken to procure M & O spares for the J57-P-23 engines? 


COMMENT 


Provisioning of P-23 engine has been completed, and parts are available at prime 
depot. 


QUESTION NO. 3 (8-1.1-1) 


When will adequate buildup instruction for QEC kits be issued to the field, such as 
a regular packing list in numerical order instead of card packing system, and de- 
tailed instructions containing photographs? 


COMMENT 


Convair ECP 6223 answered many of the questions regarding QEC kits. This ECP 
included an IBM listing of all assemblies and component parts comprising the 


assemblies. 


Power Plant (cont) 


SAAMA is conducting a complete study of QEC kit configuration and support. Re- 
sults of study to be coordinated with Headquarters ADC and will require a survey 
of all delivered QEC kits by Using activities. In addition, consideration is being 
given to publication of a handbook on QEC's. Finalized action may also require 
procurement of ECP 6223 or portions thereof. Headquarters ADC will be advised 
of action taken. 


QUESTION NO. 4 (8-1.1-1) 


If leaded fuel is used for the F/TF-102A, what grade of oil should be mixed with it? 


COMMENT 


Leaded gasoline, specification MIL-F-5572, may be used in lieu of JP-4 fuel 
only in emergencies, when flight time will not exceed two to three hours. 
The leaded gasoline will be of the lowest grade available and must be diluted 
2.5% by volume with oil, Specification MIL-L-6082, grade 1100. These in- 
structions are contained in T.O. 1F-102A-2-5, Page 8, para 1-9, caution 
note. 

These instructions are in consonance with T.O. 2-1-501, dated 3 Dec 56, 
which specifies Aiternate Grade Fuels for Aircraft-Engine Combinations. 


QUESTION NO. 5 (8-1. 1-1) 


What is the status of the action items generated during the SAAMA J-57 engine con- 
ference held 10-11 February 1958? 


COMMENT 


SAAMA reported the following items: 


a. 


Fuel control temperature bias operating slowly and allowing overtemperature 
condition to exist before compensating. Tests proved the temperature bias 
operates satisfactorily. 

Bases reported a possible trim shift during cross-country flights. Extensive 
testing failed to reveal any trim shift. 

It was suggested that a low-pressure filter be installed in the fuel system, up- 
Stream of the engine. SAAMA engineering is evaluating this suggestion. 

It was suggested that the fuel control 100-mesh inlet screen be replaced by a 
200-mesh screen. SAAMA investigation found the 100-mesh screen to be 
adequate. 

SAAMA is conducting a study on averaging type probes; however, preliminary 
reports indicate that the cost of such a system is not justified by the minimum 
amount of benefits to be gained. 


Power Plant (cont) 


Í. Because of the overtemperature conditions that exist on F/TF-102A aircraft, 
it was suggested that an overtemp warning light be installed and located in 
such a position that pilot wou1d detect light even when he was watching the 
radar scope. SAAMA's study of this indicated it is not practical. 

E. It was suggested that a standard trim information card be printed and distrib- 
uted to be filled out each time the engine is trimmed. These cards should be 
kept within and become part of the engine historical record. These cards are 
now available under Number FTO-111. 

h. T.O. 1F-102-707, dated 11 June 1958 directs installation of a decal for cock- 
pit indicating temperature limits. 

i. Five engine trim kits have been distributed in accordance with priority estab- 
lished by Headquarters ADC. SAAMA has initiated action to procure sufficient 
kits to satisfy all requirements. Convair has indicated kits can be delivered 
in approximately 135 days after receipt of contractual authorization. 

j. EGT Indicator - There are several new commercially developed EGT indicators 
that would satisfy F/TF-102 requirements. SAAMA has requested more detailed 
information on these indicating systems from MAAMA, prime commodity AMA, 
in order that we may evaluate the feasibility of installation. It should be noted 
that the systems to be considered are only recently developed items and have 
not been qualified. 


In the interim, consideration was given to the interchange of the EGT indicator 
positions with the engine tachometer, ratiometer or fuel flow indicator. The 
interchange of the engine tachometer was determined not feasible due to the 
physical size of the bezel of the ratiometer. The length of the tachometer would 
also create an aircraft structural interference problem. The interchange of the 
EGT indicator positions with the fuel flow appeared possible, however, due to 
the close proximity of each other, the reduction of parallax gained would be of 
no great benefit to warrant such a relocation. 


QUESTION NO. 6 (8-1. 1-2) 


Is there any consideration being given to splitting the aft cooling shroud to facilitate 


A/B nozzle maintenance? 


COMMENT 
onsidered at this time. Convair believes that 


No changes to the shroud are being c 
k does not merit the weight and change complex- 


the magnitude of the maintenance tas 


ity involved. 


QUESTION NO. 7 (8-1. 1-2) 


What can be done to make the rear engine shroud removable with engine installed 


for access to hydraulic valves in A/B compartments? 


Power Plant (cont) 
COMMENT 


See answer to No. 6. In addition, the fire hazard created by reworking the shroud, 
plus the limited additional accessibility available, makes this change unrealistic. 


QUESTION NO. 8 (8-1.1-5) 


Is the combustion starter situation considered resolved? 


COMMENT 


No. Bendix has been directed to redesign the starter, as required, to eliminate 
present undesirable features and improve its safety and operation. P/N 36E44-14B 
is the latest configuration. It includes a cold weather head, an improved overspeed 
Switch, and an improved jaw advance mechanism. In addition, the Air Forceis eval- 
uating the Hamilton Standard starter as an interchangeable replacement. Further 
comments will be discussed under Electrical Systems. 


QUESTION NO. 9 (8-1.1-5) 


What does Convair think of installing a drain line in the starter mounting head (stock 
number 4938-CL-1), to prevent oil seepage from the gear box into the starter gear 


Section (stock number 4938-CL-2), which causes starter fires, clutch slippage, and 
excessive smoke? 


COMMENT 


Convair Modification Task Outline No. D-15 to accomplish this change was submitted 
24 March 1958. 


SAAMA has established an engineering project with tentative date of assignment of 
T.O. number as 15 August 1958. 


Release date of T.O. and associated kits Scheduled 
for 15 October. 


QUESTION NO. 10 (8-1.1-5) 


What is being done to increase the reliability of the starter control head? 


COMMENT 


A modification proposal is presently being processed on an expedited basis by 
MOAMA to incorporate a rectifier at time of overhaul in the control head 


Power Plant (cont) 


electrical system to prevent reverse current flow which renders the centri- 
fugal overspeed switch ineffective. 

b. Effective in production on the 12A configuration control head, a design im- 
provement was incorporated to provide improved starter combustion in low 
ambient temperature ranges. Also, effective in production in the 14A con- 
figuration, a larger volume fuel flask and aluminum bands for the flask were 


incorporated to increase reliability. These improvements are now being 
incorporated on in-service starters at time of overhaul. Field maintenance 
of the control head will be expanded in July to authorize field replacement of 


certain parts. 


QUESTION NO. 11 (8-1.1-5) 


What is being done to increase the reliability of the air start valve? 


COMMENT 


Reliability of the air start valve is a function of the air supply; clean dry air is re- 
quired. Several cases of leakage from an "О" ring seal were attributed to damage 
caused by necessary repositioning of the mounting brackets of overhauled valves. 


The field maintenance technical order (T.O. 1F-102A-18) is being revised to allow 
replacement of seals, seats and gaskets and for check and test of this valve. Publi- 


cation of this revision is anticipated on or between 20 July 58. 
QUESTION NO. 12 (8-1.1-5) 
Many aborts have been experienced due to 


air valve was considered to be at fault as a resu 
extensive heat on the starting air valve, à successful start was m 


М of freezing. After application of 
ade. Is there a fix 


for this condition? 


COMMENT 
in the air supply. Corrective action consists of 


Freezing is the result of moisture 
m. Proper maintenance of the Joy compressors 


supplying clean dry air to the syste 
is essential. 


QUESTION NO. 13 (8-1. 1-5) 


-1 flight handbook be revised to reflect the fact that external power is 
r starting? -- Request this item be resolved among ARDC, P&W, 
nted to the conference. 


Why can't the 


not required fo 
SAAMA, SARSD, and Convair, and be prese 


"no start" during cold weather. The starter 


ae а ы! 


Power Plant (cont) 


COMMENT 


Convair cannot condone the practice of starting and operating the engine without 
boost pumps running because fuel pump inlet pressures will be less than the pres- 
sures specified in P&W's Operating Instructions No.'s 191 and 144. Experience 
has shown that such action will cause excessive wear of the engine-driven fuel pump 
and contamination of the engine fuel system. 


P&W will not drop the requirement for a head of pressure at the engine inlet. On 
the basis of conference discussion, relating actual experience in the field (starting 
without external power without any fuel pump problems), SAAMA agreed to reopen 
Studies on this item and advise ADC of firm course of action in July. 


QUESTION NO. 14 (8-1.1-5) 


Starter fuel flask pistons have been sticking in a partially filled position, resulting 
in short starts. What action is underway to assure a positive refill, such as spring 
loading ? 


COMMENT 


Only two UR's are on record at SAAMA which could possibly be attributed to fuel 
flask piston sticking. It is possible this condition could occur if the fuel flask 
clamp nuts were improperly torqued or if the old type steel clamps pull the flask 
out of correct alignment when the nuts are tightened. Effective on the 14A pro- 
duction configuration starter, aluminum clamps were incorporated in lieu of the 
steel clamps to insure a more Satisfactory installation. This change is being 
accomplished on all overhauled starters. The prime AMA on the starter states 
that this problem is not known to exist. SAAMA is initiating action to establish 


analytical overhaul on the fuel flask to positively determine whether a problem 
exists in this area. 


QUESTION NO. 15 (8-1. 1-7) 


Will the requirement of aligning the shaft of the constant-speed-drive unit, as re- 
quired by T.O. 1F-102A-2-4, be deleted as recommended by Convair Interceptor 
Service Notes, dated 27 May 1958, Code: 1-7? 


COMMENT 


The original alignment procedure will remain in the handbook so that it may be used 
if needed. The requirement for alignment, however, will be deleted in the next re- 
vision of T. O. 1F-102A-2-4, dated 27 May 1958. 


Power Plant (cont) 


QUESTION NO. 16 (8-1.1-7) 


Is there a tool being designed to ease the task of Sundstrand drive-shaft alignment? 


COMMENT 


No. Because of the recent simplification of the alignment task (see Ques. 15) a 
tool is not considered necessary. 


QUESTION NO. 17 (8-1.1-7) 
What is being done to increase the reliability of the Sundstrand gear box (P/N 2876- 
678540 and 682106) ? 


COMMENT 


OCAMA is now retrofitting "case hardened" bearing inserts with corrected tolerances 
during overhaul to accomplish improved reliability. In the meantime, T.O. 1F-102- 
723 recommends periodic inspection. T.O. 9H6-3-8-907, dated 20 February 1958, 
installs improved seal at depot level. 


QUESTION NO. 18 (8-1.1-7) 


Can different type rubber grommets be used for the engine bleed valve? The grom- 
met currently installed will deteriorate completely in 50-100 hours of operation. 


COMMENT 


Seal deterioration has not been reported as a widespread condition. No UR's have 
been received on this item. Activities are requested to submit UR's if they are ex- 
periencing difficulties with this item. 


QUESTION NO. 19 (8-1.1-8) 


What action has been taken to prevent throttle linkage from freezing at high altitudes ? 


COMMENT 


A design study has been conducted to provide an acceptable method of excluding 
moisture from the Teleflex installation. Convair ECP 6243, submitted 13 May 1958, 
provides an "accordion" boot seal to exclude moisture from the throttle linkage. 
Prior to incorporation, the applicable technical order requirement for cleaning 


Power Plant (cont) 


Teleflex cable must be closely adhered to as an interim method of precluding cable 
"freeze." T.O. 1F-102-742 will be issued to install boots. Kits and T.O. are 
scheduled to be distributed in August. 


QUESTION NO. 20 (8-1.1-9) 


Are there any plans or thinking on obtaining TPT at the first-stage turbine, rather 
than at its present location? 


COMMENT 


No. This is not a practical change since it would require requalification of the engine, 


changes in present operating procedures, and development of thermocouples not now 
available. 


QUESTION NO. 21 (8-1.1-9) 


Why can't lock washers be utilized on the capillary-tube mounting flange bolts in 
place of the safety wire now used on the bolts? 


COMMENT 


The engine manufacturer does not employ lock washers for this purpose. Acces- 
sibility of this part is improved by incorporating an access hole in the adjacent shear 
shelf. Convair Service Change Letter No. 6-52-3181 was submitted to SAAMA 17 
July 1957, recommending the installation of an access door for this purpose. T.O. 
1F-102-705, dated 18 April 1958, directs cutting of access door in shear shelf. 


QUESTION NO. 22 (8-1.1-10) 


What is being done to furnish the field with plain, simple-language trouble-shooting 
information on the engine fuel controls? 


COMMENT 


"Trouble shooting" of fuel controls should not be attempted by field level mainte- 
nance. All fuel control overhaul and maintenance should be done at the depot level. 


Permissible adjustments of the fuel control (maximum speed and idle) are explained 
in existing T.O.'s. 


P&W is rewriting their trouble shooting material and will distribute it in the near 
future. 


Power Plant (cont) 


ADC objects to the changes in the adjustments made by P&W representatives. ADC 
feels that the engine men at the base can make any adjustment that can be made by 
the engine rep. OTIG agrees with ADC and wants all adjustment information in the 
-2-4 handbook. P&W feels it is too dangerous, because the field could be adjusting 
for a progressive malfunction which could result in loss of engine and possibly of 
aircraft. SAAMA will furnish firm course of action prior to 15 July. 


QUESTION NO. 23 (8-1.1-10) 


What is being done to increase the reliability of the fuel nozzle? 


COMMENT 


Tests are being conducted on F-100's and B-52's on air caps on fuel nozzles. P23 
engine S/N 626953 and subsequent incorporates a strengthened cap in production. 
P&W cautions against constant abuse of the nozzle. 


QUESTION NO. 24 (8-1.1-11) 


When will a separate oil system be incorporated for the Sundstrand CSD unit in 


F/TF-102A aircraft? 


COMMENT 


Convair recommended a segregated oil system to the Air Force in a letter dated 
28 January 1957. On 21 May 1957, Convair officially submitted report ZM.-8-287 
and Drawing 8-20503, A segregated type oil system standpipe installation has 
been tested by SAAMA, and proposed Technical Orders are presently being coor- 


dinated by the Air Force. 


Ninety days after completion of tests at SAAMA, a technical order and kits will 
be issued. Tests are currently scheduled to be completed 1 August 1958. 


QUESTION NO. 25 (8-1.1-11) 


Why can't steel packing nuts be used in lieu of aluminum nuts on fuel-oil systems 


that require safetying with steel wire to prevent tearing safety wire holes? 


COMMENT 


The use of steel nuts in place of aluminum nuts causes an undesirable weight in- 
crease. Itis recommended that care be used in installing and removing safety 
wire. Steelis approximately two-thirds heavier than aluminum alloy. 
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Power Plant (cont) 


QUESTION NO. 26 (8-1.1-11) 


Will a pressure system be designed to service the engine with oil so as to reduce 
contamination and service life? 


COMMENT 


SAAMA reports no plans at present. SAAMA recommends sealed cans in prefer- 
ence to pressure system to reduce possible contamination. 


FUSELAGE & WING 


QUESTION NO. 1 (8-1.2-2) 


When will the modification of the electronics bay luggage compartment be complied 
with? 


COMMENT 


SAAMA Engineering drawings for installation of a prototype removable, fireproof, 
pilot's personal baggage container to be installed in the upper electronics compart- 
ment of Е/ТЕ-102А aircraft, will be completed 1 Aug 58. Preparation of a related 
technical order outlining instructions for the installation of the baggage container is 
tentatively scheduled for completion by 15 Sept 58. Fabrication of initial support- 
ing kits is tentatively scheduled to begin 30 Sept 58 and to be completed in Nov 58. 


QUESTION NO. 2 (8-1.2-3) 


The left and right HEP (hydraulic-elevon-package) valves are not accessible when 
the engine is installed in the airplane. Would it be feasible to install access panels 
and thus facilitate unscheduled maintenance of the HEP valves? 


COMMENT 


Convair has not, to date, studied the installation of additional access panels for 
HEP valve removal. HEP valves have been removed from the airplane with the 
engine installed, by having personnel crawl "in-between" the engine and the outer 
skin of the airplane. Efforts are also being made to reduce the number of unsched- 
uled replacements of the HEP valves. SAAMA considers installation of additional 
access panels impractical at present; however, SAAMA is giving this item further 
consideration and will report findings to Headquarters ADC in July. 


QUESTION NO. 3 (8-1.2-4) 


What is being done to increase reliability of the windshield glass? 


COMMENT 


An engineering study of the electrical system of the heated windshield is now being 
condueted. Windshield installation tolerances are being redesigned to assure that 
no glass-to-metal contact exists. Convair is simultaneously maintaining close sur- 
veillance of windshield breakage being experienced. The rate of breakage in service 
is being steadily reduced per number of delivered airplanes. 
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Fuselage & Wing (cont) 


QUESTION NO. 4 (8-1.2-4) 


What is the feasibility of installing an external recessed handle on the canopy? Pre- 
sently, the canopy has to be pried open with a screwdriver so that the fingertips can 
be run underneath the canopy for lifting. 


COMMENT 


Addition of an external, recessed handle was proposed to SAAMA by ECP 6151. This 
ECP was disapproved. Canopies on F-102A aircraft S/N 56-973 and subsequent are 
equipped with an external recessed handle. Convair understands that SAAMA is de- 
signing a handle for service retrofit. Technical Order and kits for accomplishment 
of this modification are scheduled to be released in November 1958. 


QUESTION NO. 5 (8-1.2-4) 


What is feasibility of using hot air on the windshield instead of the NESA? 


COMMENT 


The present hot-air defog system (piccolo tube at the apex of the windshield) was in- 
stalled in production aircraft, 53-1804, 54-1388, 56-1275 through 56-1316, 56-1332 
and subsequent. All prior aircraft were recommended for service action by ECP 
6129. Т.О. 1Е-102А-562 and associated kits are scheduled to be released in July. 


QUESTION NO. 6 (8-1.2-4) 


What is the proper procedure for bench checking a canopy counterbalance cylinder 
which has been removed because of an audible leak? Is the proper procedure ade- 
quately covered in the dash two handbook? 


COMMENT 


To check for internal leaks, attach an AN fitting and a hose to one of the air inlet 
ports. Insert loose end of hose in a container of water. Apply air pressure to the 
opposite port and check for presence of bubbles. 


To check for external leakage, plug one inlet port and apply air pressure to the op- 
posite port. Submerge the cylinder in water which contains a rust inhibitor. Pre- 
sence of air bubbles indicates possibility of a leak. 


CAUTION: Air pressure must not be applied 


to the ballistic port of the actuating 
cylinder. 


Fuselage & Wing (cont) 


The foregoing procedures will be included in the next scheduled revision of T. O. 

1F-102A-2-2: however, it should be noted that complexity of cylinder is such that 
no field repairs are authorized. Recommend immediate return of all reparables 

to depot for overhaul. 


QUESTION NO. 7 (8-1.2-6) 


Is it possible to provide a fuselage door for access to the afterburner igniter valve 
to facilitate removal of the valve with the engine installed in the airplane? 


COMMENT 


A fuselage access door designed to facilitate removal of the afterburner igniter valve 
while the engine is installed, was incorporated on F-102A production airplanes 

S/N 56-1137 and subsequent, and TF-102A production airplanes S/N 55-4044 and 
subsequent. Service action is recommended for all airplanes that have not been 
modified to include the access door. Recommended service action is outlined in 
Convair ECP No. 1155. The access doors have already been incorporated on some 
airplanes in service. 


T.O. LF-102-683, scheduled to be released in July, will outline instructions for 
accomplishment of this modification. 


QUESTION NO. 8 (8-1.2-6) 


What is being done to provide an access door for easy removal of the engine temper- 
ature sensing probe? 


COMMENT 


Convair Drawing No. 8-73469 provided for the incorporation of an access door to 
simplify removal of the engine temperature sensing probe beginning with F-102A 
production airplanes S/N 57-770 and TF-102A S/N 56-2355. Service action to in- 
clude the modification on all airplanes already in service, was recommended by 
Convair letter No. 6-52-3181, dated 7-17-57. SAAMA published Т.О. 1F-102-705, 
Installation of Remote Temperature Probe Access Door, dated 18 April 1958. 


QUESTION NO. 9 (8-1.2-6) 


Will there be a change in the use of Camlocs as access door fasteners? 


Fuselage & Wing (cont) 


COMMENT 


Convair is now preparing three modifications for F/TF-102 engine access doors. 
The following modifications will be proposed: 


l. New latching method for quick opening and closing. | 
Installation of a framework within present door opening to take the structura. 
loads. Then uSe present door with six to eight quarter-turn Camlocs. 


3. Replacement of present adjustable stress-panel fasteners with the 1/4 turn 
4002 Series fasteners. 


The engine access door is the only access opening for which replacement of mul- 
tiple fasteners is being proposed. Camlocs are used extensively because of their 


weight-saving qualities. The engine access door is a stressed-panel door, de- 
Signed to carry torsional fuselage loads. 


QUESTION NO. 10 (8-1.2-6) 


Does Convair plan to redesign the forward electronic compartment doors to im- 
prove door-sealing? 


COMMENT 


Conference discussion and polling of conferees indicated no problem exists in this 
area. 


QUESTION NO. 11 (8-1.2-6) 


IS it practical to construct the forward electronics bay door latches of heavier ma- 


terial in the hinge area, so as to reduce the amount of time required for 


repair of 
forward electronics bay lower latch covers? 


COMMENT 


Because aerodynamic smoothness is critical in the lower latch-cover area, any in- 


crease in the thickness of the material would mean adding material to the inboard 


side of the door or latch cover. This would necessitate redesign of the latch. 


QUESTION NO. 12 (8-1.2-6) 


Can a heavier mounting hinge be desi 


gned to preclude fatigue of the generator 
ground-eooling-doors in the hinge ar 


ea? 


Fuselage & Wing (cont) 


COMMENT 


Convair has submitted a Modification Task Outline which provides for the replace- 
ment of presently installed generator ground-cooling-doors with a newly designed 
door of greater strength. Proposed change in doors can be accomplished on an 
attrition basis. Details of the change were submitted to the Air Force through Con- 
vair letter No. 15-5-1444, dated 2 April 1958. 


Spares presently being delivered are of the later configuration, and doors will be 
replaced on attrition basis. 


QUESTION NO. 13 (8-1.3-1) 


Can the strength of the fuel pressure switch mounting brackets be improved? Due 
to cracks, brackets have to be replaced after periodic inspection. 


COMMENT 


Tank pressure switch (Hydra-Electric P/N 33400-11) has been replaced by switch 
P/N 33400-111. Boost pump low-pressure switch (Hydra-Electric P/N 33400-2) 
was replaced by switch P/N 33400-21. Both of the new switches incorporated 
stronger mounting brackets. Installation of the new switches and improved brackets 
was incorporated into F-102 production on A/C No. 54 and subsequent, and on TF- 
102 production on A/C Nos. 1, 3, 4, 11, and subsequent. In ECP No. 6046, sub- 
mitted 12/17/56, Convair recommended that aetion be taken to modify all F-102 
airplanes in service, to incorporate the new tank and boost pump pressure switches. 
T.O. 1F-102-610 accomplishes this task. 


QUESTION NO. 14 (8-1.3-4) 


What is being done to increase the reliability of the main landing gear fairing door? 


COMMENT 


Convair has designed à new roller and bayonet to insure positive engagement of the 

Convair ECP 6233, submitted to SAAMA, outlined changes in the 

roller and bayonet. Convair recommends incorporation of T.O. 1F-102-633 which 

improves the overall integrity of the fairing. It is also imperative that landing gear 
retractions be accomplished within the recommended gear retraction speed. 


fairing and door. 


T.O. 1F-102-736 (ECP 6233), Modification of Main Landing Gear Fairing, is sched- 


uled for release in August. 


Fuselage & Wing (cont) 


T.O. 1F-102A-2-8 has been revised to include instructions for utilization of special 
tool (Part No. ST00570) to check correct overcenter travel of MLG door up-latch 
mechanism and also to outline more specific and detailed instructions relative to 
gear door adjustments. With availability of these revised instructions and kits in 
support of T.O. 1F-102-736, the reliability of the MLG fairing door will be im- 
proved and additional losses, because of door latching and rigging procedure inade- 
quacies, will be precluded. 


FURNISHINGS 


QUESTION NO. 1 (8-1.4-1) 


Is it possible to relocate pedestal equipment in the cockpit so that pilots who are 
wearing pressure suits could operate more efficiently ? 


COMMENT 
The cockpit mockups were evaluated,simulating pressure suit operation. At this 
time, rearrangement of the cockpit area in the F/TF-102A aircraft would necess- 
tate major redesign. Convair is not working on such a redesign. In the F-106A/B, 
the consoles are raised and the cockpit area is so arranged that pilots can operate 
more effectively while wearing pressure suits. 
A question was raised on relocation of the ID-310 (DME) from the RH console to the 


instrument panel. Convair considers the present location to be the most practical 
at the present time. 


QUESTION NO. 2 (8-1.4-5) 


What is being done to increase the reliability of the shoulder-harness inertia-reel? 


COMMENT 


Service experience reported to the Contractor does not reveal any significant lack 
of reliability in the inertia-reel. 


QUESTION NO. 3 (8-1.4-5) 


Has Convair developed an integrated ejection seat which includes pilot's parachute, 
and adequate survival equipment? 


COMMENT 
No, not for the F-102. Convair, however, is developing an ejection seat called the 


"B Seat, Parachute and Survival Pack Assembly." The seat includes a parachute 
and survival pack. This seat is scheduled for retrofit installation in the F-106A and 


F-106B. 


QUESTION NO. 4 (8-1.4-5) 


What is the spares and logistical support program for the Firewel Kit? 


Furnishings (cont) 


COMMENT 


a. A total of 428 spare kits has been placed on procurement. As of 22 May1958, 
111 kits manufactured for spares usage had been delivered. No additional 
Spares are scheduled to be delivered until 15 August 1958. However, survival 
kits being manufactured for retrofit installation of the survival kit in early air- 
craft, were scheduled to be delivered as follows: 50 in May, 125 in June, 175 
in July, and 128 in August. Except for production aircraft installation, diver- 
sion of these survival kits from retrofit kit compilation to spares usage is the 
only source for obtaining immediate spares support. Delivery of retrofit 
kits has, therefore, been deferred and survival kits, intended for inclusion 
in the retrofit kits, will be used for spares support. The length of deferment 
is not yet established but will be directly related to the quantity of survival 
kits that are diverted for spares support and the quantity of excess spares 
that are generated through overhaul and the timely receipt of newly manufac- 
tured spares. 


b. Spare bits and pieces for field maintenance of the survival kit have been pro- 
cured in sufficient quantity to support anticipated requirements. Delivery 
was scheduled to start in June 1958. 


с. Technical data covering overhaul, field maintenance and parts breakdown for 
the survival kit will be printed and distributed during June 1958. 


d. All depot repair and overhaul requirements will be accomplished by MOAMA 
through contractor facilities until depot overhaul capabilities are phased in. 
Tentative depot phase-in date is 1 July 1958. MOAMA has furnished an over- 
haul delivery schedule of 10 to 30 days for emergency or urgent requirements 
and 30 to 60 days for routine requirements on the contractual overhaul program. 


e. The interval between overhauls for the kit oxygen regulator has been extended 
from 6 to 9 months. Also, field replacement of the regulator, which will 
enable retaining the kit in the field, has been approved provided that a check 
of flow and pressure calibration of the regulator is accomplished when a re- 
placement regulator is installed. Instructions for accomplishing the regulator 
checking, and a schematic of the test set-up necessary to perform these checks, 


will be published in a supplement to T.O. 1F-102A-2-6, scheduled for release 
20 June 1958. 


QUESTION NO. 5 (8-1.4-6) 


Has Convair considered mounting all instruments from the front of the instrument 
panel instead of from the rear to facilitate instrument removal and installation? 


i жаз. — i іс 


Furnishings (cont) 
COMMENT 


Because of the edge lighting technique used in illuminating the F/TF-102A instru- 
ment panel, the instruments cannot be mounted from the front. In F-106A/B air- 
planes, however, the instruments are ''front-mounted." 


Sandwich lighting was requested by the Air Force in the original mockup stages of 
the F-102. 


QUESTION NO. 6 (8-1.4-6) 


Is there a plan to incorporate a new type exhaust gas temperature indicator, using 
a second pointer to denote peak temperature indication and a reset knob to reposi- 
tion the secondary pointer? 


COMMENT 
No. This cannot be accomplished with the present type of indicator. 


The EGT Indicator is GFAE and consequently any request for change would be or- 
iginated by the AF. ECP 4206 is being submitted, proposing a time-temperature 
recorder for the F-106. 


During J-57 engine conference at SAAMA, February 1958, Headquarters ADC 
representatives agreed to dismissal of any ideas regarding this type of indicator, 
provided that a more readable gage is made available. 


QUESTION NO. 7 (8-1.4-6) 


Are there any plans to relocate or improve the readability of the exhaust gas tem- 
perature indicator ? 


COMMENT 


An informal survey of ADC pilots indicates a variety of opinions concerning reloca- 
tion of the ЕСТ indicator. It is understood that, on an attrition basis SAAMA is 
presently coordinating with MAAMA on providing an indicator with improved read- 
ability to replace the present indicator. Convair conducted a study on relocation 

of this instrument and concluded that with existing instruments, relocation is not 


feasible. 
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Furnishings (cont) 


| 
QUESTION NO. 8 (8-1.4-6) 


Are there any plans to provide the pilot with an engine exhaust gas overtemperature L 
warning system or device? 


COMMENT | 


Present plans do not call for providing such a device. Air Force feels that addi- 
tional lights would unduly complicate the system. 


QUESTION NO. 9 (8-1.4-6) 


Cockpit glareshields are too thin and are breaking. Can they be made out oÍ more 
durable materia1? 


COMMENT 


Convair ACA No. 8-1086 outlined the replacement of instrument glare shields P/N | 
8-94613 with a new shield P/N 8-94519 of more durable material. This change | 
was effective on production F-102A airplane No. 262 and subsequent. Service ac- 

tion was recommended for F-102A airplane No. 1 through 261. T.O. 1F-102A-560 


outlines retrofit. A study is being made of a modification of the radar scope glare 
Shield to better accommodate the MA-2 helmet. 


QUESTION NO. 10 (8-1.4-6) 


When will new type of vertical display instrumentation be adopted? 


COMMENT 


None contemplated in F/TF-102. Air Force has not indicated requirement except 


for future data link display. Now in Study stage. ECP 4117 is installing ARDC in- 
Strument display in the Е-106. ` 


QUESTION NO. 11 (8-1.4-6) 


Have we considered installing a test meter in cockpit to monitor reading on 463 
073-110 unit? 


COMMENT 


No. We have not had any indication from the Air Force that this was desired. This 


would be a HAC item. After brief discussion, AF requested this question be deleted | 


Furnishings (cont) 
QUESTION NO. 12 (8-1.4-6) 


What is being done to increase service life of pressure ratio gauges and the adjust- 
ing knob? 


COMMENT 


Through April 1958, Convair has on record 37 removals of the pressure ratio indi- 
cators and 23 removals of the pressure ratio transmitters. Indications are that low 
readings and sticky operation represent the majority of these removals. There are 
no reports reflecting the adjustment knob, The first 735 F-102 A/C were equipped 

with a Convair-furnished instrument; however, subsequently the instrument became 
Government furnished. The recent emphasis on engine trim accuracy will possibly 

result in a number of removals. 


SAAMA is presently coordinating with MAAMA on gage reliability problem; however, 
SAAMA is not in receipt of any UR's on the gage knob. Request field activities sub- 
mit UR's on existence of this problem. 


QUESTION NO. 13 (8-1.4-7) 


Is there a positive need for blowing out the pitot-static system every 50 hours? A 
considerable amount of time is spent disconnecting all lines from radar equipment, 
yaw damper, pilot assist equipment, and then removing various panels to get at the 
instrument manifolds. Why couldn't the inspection consist of checking for evidence 
of water in the drain caps? If water is found in the drain caps, the required proce- 
dure for blowing out the system could then be performed. 


COMMENT 


T.O. 1F-102-6 states that the pitot-static lines should be purged as part of every 
100-hour inspection. There is no reason why lines should be purged in less than 
100 hours, unless evidence of water is found in the water traps. 


QUESTION NO. 14 (8-1.4-8) 


Has Convair considered installing an oxygen regulator in the F-102 so that the pres- 
sure suit or the A-13 oxygen mask can be used as desired? 


COMMENT 


At the request of the WSPO, Convair is studying the installation of a dual oxygen 
regulator system for use in aircraft equipped with the global survival kit. 
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Furnishings (cont) 


Preliminary data have been submitted to the Air Force for consideration. SAAMA 
is developing engineering for dual oxygen provisions. Target date for T.O. release 
is 1 August 1958. 


QUESTION NO. 15 (8-1.4-8) 
Can a better seal be devised for the liquid oxygen buildup-and-vent valve? 
COMMENT 


Refinements to increase reliability of liquid oxygen vent valve are being incorporated 
by the vendor to replace teflon seats with "гПоп"; seats are being cone-shaped to 
insure better seat contact; also, the seating force of the spring in the buildup posi- 
tion has been increased. All valves will be modified accordingly at time of overhaul. 


QUESTION NO. 16 (8-1.4-8) 
What is being done to increase reliability of the liquid oxygen converter? 
COMMENT 


There have been only five UR's reported from June 57 through May 58, and 30 FR's 
from May 57 through March 58 on liquid oxygen converters. Investigations revealed 
the primary cause of converter failure could be attributed to defective check and re- 
lief valves. Replacement of check valves, and high and low pressure relief valves 
at field and organizational level maintenance has now been authorized by prime com- 
modity AMA, and -18 technical order is being revised accordingly. 


QUESTION NO. 17 (8-1.4-8) 


What is being done to increase the reliability of the oxygen regulator ? 


COMMENT 


There is no significant evidence to support the reports of unreliability of the F-2400 
regulator installed in the global survival kit. Preliminary figures indicate that its 
rate of replacement will be far below that of the MD-1 regulator, which it supersedes. 
To date, no hypoxia incidents have been attributed to the F-2400 regulator. The 
MD-1 regulator is a standard, GFE regulator. Convair records indicate that 167 
MD-1 reguiators have been removed from F-102A aircraft. 


MOAMA has contacted vendor of MD-1 regulator and has established requirement 
for quality control to alleviate the condition. 


Furnishings (cont) 
QUESTION NO. 18 (8-1.4-8) 


What is being done to increase the reliability of the oxygen buildup-and-vent valve? 


COMMENT | 


It has been observed that maintenance personnel һауе been removing the buildup- 
and-vent valve, by removing the four screws holding the valve assembly together, 
removing half of the assembly from outside the aircraft, and then removing the | 
other half of the valve from inside the aircraft. In doing this, the small springs, 

which seat the valve, are sometimes inadvertently lost and, when the valve is re- 
assembled, excessive oxygen leaks occur. If the springs are not lost during dis- i 
assembly, it is still possible for one of them to drop into one of the ports when re- 
assembling the valve; this would also cause an excessive oxygen leak. 


Some valves removed from airplanes have been found to have an abnormal amount 
of anti-sieze compound on the valve seat and inside the valve. Presence of anti- | 
sieze compound on the valve seat and valve interior could undoubtedly be a source 

of oxygen leaks. 


To increase the reliability of this valve, it is recommended that maintenance per- 
sonnel be advised to use anti-sieze compound sparingly. It is also recommended 
that the valve be removed as a unit and not by being disassembled. 

At AF request, the following caution notes will be added to Т.О. 1F-102A-2-6. 

1. Do not disassemble buildup-and-vent valve during removal. 


2. Use anti-seize sparingly on buildup-and-vent valve. 


Refer to comments under question 15 for additional information on this item. 


LANDING GEAR 


QUESTION NO. 1 (8-1.5-4) 


What is being done to increase the reliability of the nose steering damper? 


COMMENT 


Various improvements have been incorporated on production units of the steering 
damper. Adherence to closer tolerances in manufacture of parts and replacement 
of wound Teflon back-up washers has increased the reliability of the nose steering 
damper unit. A change proposed by the Vendor is being investigated which would 
improve the section of bellerank subjected to bending. 


SAAMA has requested the prime AMA, OOAMA, to conduct a study on this item. 
QUESTION NO. 2 (8-1.5-5) 

What is being done to increase the serviceability of the nose gear door seal? 
COMMENT 


Convair letter to SAAMA, No. 15-5-1228 dated 3-10-58, recommended the applica- 
tion of two coats of Buna "М" rubber (ЕС 776) to the nose wheel door seals, to pre- 
vent deterioration of the seals. A new diaphragm seal has been developed and is 
now being tested by Convair. Appropriate recommendations for service retrofit will 
be made when tests of the seal are completed. 


UR Digest, Item 74, page 28, F-102 section of T.O. 00-10-1, outlines application 
of EC776 to nose wheel door seals. 


QUESTION NO. 3 (8-1.5-6) 


McDonnell Aircraft Corporation published a Flight Safety Supplement, 1F-101B-1F, 
which establishes a 12-point system to determine service life of main landing gear 
tires. When a tire accrues a total of 12 points, it is replaced. These points are de- 
termined by affixing a point value for the takeoff weight of the aircraft versus the 
number of landings. Is Convair contemplating the implementation of such a program 
to reduce the possibility of tire failures during takeoff and landing? 


COMMENTS 


As the result of the presentation on tires at the Air Force Industry Meeting, 19 to 21 
November 1957, a tire survey was accomplished to evaluate F-102A tire life. F-102A 
tires averaged 28 landings per tire. D/FSR, OTIG, Norton AFB, requested a further 


Landing Gear (cont) 


study of the F-106 Series aircraft as the test program progressed. One base reported 
that tire life has doubled on their aircraft since they instigated a program of thoroughly 
cleaning the runway and ramp areas. 


OOAMA, prime AMA for tires, has advised SAAMA that the point system used on the 
F-101B is not recommended for the F-102A. Т.О. 4T-1-3 is proposed as an adequate 
procedure for inspection of F-102 tires. OOAMA further advises strict adherence to 
provisions of T. O. 1F-102-6, Inspection Handbook. 


QUESTION NO. 4 (8-1.5-7) 


What difficulties are being encountered with F-102A aircraft engaging the barrier at 
high speeds? Has this been solved? 


COMMENT 


T.O. 1F-102-658 provides for the installation of a barrier probe and nose gear hook, 
to assure positive barrier engagement. Convair is aware of two attempts to engage 
the barrier with aircraft prior to installation of T.O. 658. One was successful - 

the other did not pick up the nylon trip actuator cable. Convair knows of no attemptsto 
engage the barrier with aircraft equipped with Т.О. 658. 
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AIR CONDITIONING & ANTI-ICE 


QUESTION NO. 1 (8-2. 1-0) 


Trouble shooting the electronic cooling system has been a chronic problem since re- 
ceipt of the aircraft. Some study and thought should be given to this and possible 
design of test equipment and more adequate trouble shooting procedures. 


COMMENT 


Trouble shooting of the electronic cooling system requires excessive time because 
of the different system configurations of the aircraft involved. ECP 6218, which will 
be released as T. O. 1F-102-713, will rework all aircraft to the latest configuration 
and provide an efficient electronic cooling system. With all aircraft reworked to 
one system configuration, trouble shooting will be more clearly defined. 


| Delivery of kits in support of T. O. 1F-102-713 is scheduled to commence in Novem- 
| ber 1958 and to be completed in March 1959. 


QUESTION NO. 2 (8-2. 1-1) 


Air cycle machines manufactured by Stratos are a continual source of trouble. Is | 
| an alternate ACM being developed? 


| COMMENT 


ECP 6214 provides a modified Hamilton Standard air cycle machine that will fit the 7 
Stratos refrigeration package. Two prototype units have been procured for service i 
test, and will be available to the Air Force in May. All F-102 aircraft subsequent 
to A/C S/N 56-1117 are equipped with a Hamilton Standard refrigeration package. | 


ECP 6214 has been approved. This change will be covered in Т.О. 1F-102-697, 
scheduled for August 1958 publication. 


QUESTION NO. 3 (8-2. 1-2) © 


What action is being taken to improve the bearing life of the Stratos air cycle 
machine? Present failure rate of bearings reduces life of this Hi Value item to 50- 
| 75 hours. 


СОММЕКТ 


Addition of a bearing cooling air tube has produced some improvément in Ше serv- 
ice life of the Stratos machines. However, ECP 6214 is considered the only signi- 
ficant change that will provide increased service life. 
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Air Conditioning & Anti-Ice (cont) 


QUESTION NO. 4 (8-2.1-2) 


What is being done to increase the reliability of the jet pump valve? 


COMMENT 


There have been 14 reported removals of the jet pump valve (Robertshaw Fulton 
P/N 027-21285). It is suspected that several of these valves were used in the 
rain-clearing valve application. No changes have been considered for the jet 


pump valve. 


QUESTION NO. 5 (8-2. 1-2) 


Is there a plan to seal the shaft of the rain-clearing valve to prevent corrosion? 


COMMENT 


The portion of ECP 6219 that provides a drain in the duct was approved. This 
change will be covered by Т.О. 1F-102A-714, scheduled for November 1958 ге- 
lease. The portion of ECP 6219 that provided a vendor-reworked valve was dis- 
approved. Valves now in use will be reworked by the Air Force. When a suffi- 
cient supply of reworked valves are available, a Technical Order will be published, 
calling for replacement of the old valve with the reworked valve. 


QUESTION NO. 6 (8-2.1-2) 


What causes the de-fog regulator to create pressure surges in the cockpit of block 
80 aircraft? 


COMMENT 


Causes of pressure surges experienced at low altitudes and high speeds are being 
investigated. A change has been made in the Padway valve, P/N 5055, to correct 
the chattering condition. Padway valve No. 5055-3 incorporates the change, and 

is an alternate and interchangeable part. The valve, however, is not considered 

a direct cause of cockpit pressure surges. Tests conducted by Convair to deter- 
mine pressure surges were inconclusive. Reports received from Seymour-Johnson 
AFB, where tests were conducted on aircraft No. 56-1162, indicate that rework- 
ing missile bay door hinge gaps decreases this surge. A request will be made to 
SAAMA to continue this test for further evaluation on six aircraft that have en- 


countered these surges. 
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Air Conditioning & Anti-Ice (cont) 


QUESTION NO. 7 (8-2.1-3) 


What is being done to improve the reliability of the elbow-duct assembly to the 
jet pump, which frequently ruptures at the weld and is then torn from the mounts 
during ground engine runup? 


COMMENT 


A stainless steel manifold assembly (P/N 8-89433) is recommended for retrofit 
of airplanes in service by ECP 6134R1. This change was incorporated on produc- 
tion F-102A airplanes S/N 56-1275 thru 56-1316, and 56-1322 and subsequent. 


ECP 6134R1 was disapproved for retrofit because of lack of justification. T.O. 
1F-102-713 will improve reliability of this installation. 


QUESTION NO. 8 (8-2.1-3) 


What is being done to increase the reliability of the cabin pressure regulator? 


COMMENT 


Convair feels that redesign of the regulator is not warranted. Although regulators 
have been replaced in service, information indicates that most of the regulators 
replaced were only "suspected" of malfunctioning or were replaced because brake 
fluid spilled when the master cylinder was serviced, thus damaging the regulator 
diaphragm. 


QUESTION NO. 9 (8-2.1-3) 
Why isn't there a provision for heating the missile bay when the airplane is in 


flight? 
COMMENT 
When the airplane is in flight, warm air from the upper electronies compartment 1 
flows through a relief in the compartment floor into the missile bay. This air is 
circulated through the bay and then vented overboard through the bay door hinges. 
Service experience has shown that the temp rise in the aft bay area is not what 


was expected. This is being investigated. For ground operation, heating inlet 
ports are available. 


QUESTION NO. 10 (8-2.1-4) 


What is being done to increase the reliability of the cabin air safety valve? 
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Air Conditioning & Anti-Ice (cont) 


COMMENT 


Most of these units are replaced when "suspected" of malfunctioning; thus, redesign 
is not considered necessary. A UR project has been received from OCAMA. Their 
records indicate that 60 valves have been replaced in the last six months. Two 
valves disassembled by personnel at OCAMA were found to be out of adjustment. 
All internal parts were serviceable. Convair is awaiting shipment of three UR 
exhibits for tests and evaluation. 


QUESTION NO. 11 (8-2.1-4) 


Can different type gaskets be installed on the forward and rear flanges of the anti- 
icing air valve? Gaskets currently installed will blow out between 50 and 100 hours 


operation. 
COMMENT 


P&W Engineering Change 75756 provides a new gasket for the anti-icing air valve. 
The new gasket will have the same part number as the old gasket, followed by A3 
designation. 


QUESTION NO. 12 (8-2.1-4) 


What is being done to increase reliability of the rain-clearing valve? 


COMMENT 


Convair ECP 6219, submitted 7 March 1958, which includes provisions for a drain 
tube, sealed valve, and standpipe, will correct the sticking condition which has 
been the cause for rejection. See comments on question 5. 
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HYDRAULICS 


QUESTION NO. 1 (8-2.2-1) 


What is being done to increase the reliability of the hydraulic pump (Vickers P/N 
AA60658L2A) ? 


COMMENT 


Compliance with T.O. 1F-102-657, dated 3 March 1958, will reduce the case 
pressure by rerouting the case drain directly back to the reservoir (Ref. ECP 
6153). Recent experience has shown that pump replacements have resulted from: 


Burst pump cases. 

Leaking shaft seals. 

Abnormal rise in hydraulie system temperature. 
Rising outlet pressures. 


по ce 


All of these symptoms can be traced to severe wear between the rotating piston 
block and the fixed valve plate. This wear is caused by the ingestion of abrasive 
dirt into the reservoir at the pump suction disconnect. Convair is in the process 
of issuing additional instructions for the flushing of these components when serv- 
icing the aircraft. 


Actually, only a minor percentage of the hydraulic pump removals are the fault of 
the pump. The hydraulic pump is replaced each time hydraulic fluid or pressure 
is lost during engine run, flight, or when cavitation is suspected. Thus the high 
pump replacement rate is not a true picture of pump reliability. Maintenance 
Handbook change requests have been submitted to change T.O. 1F-102A-1 and 
T.O. 1F-102A-2-4 to include a note advising that, "To prevent prolonged pump 
cavitation on engine start, briefly run the engine up to 80% rpm to ensure reser- 
voir pressurization at 50 +5 psi. An alternate method is to pressurize reservoir 
from another air source prior to engine start." 


QUESTION NO. 2 (8-2.2-1) 


What will prevent rivets working loose and shearing on primary hydraulic pump 
bracket? 


COMMENT 


There are two brackets on the primary hydraulic pump. The shearing of rivets 
on either of these brackets has not been reported to Convair frequently enough to 
indicate that a serious condition exists. 


Hydraulics (cont) 


QUESTION NO. 3 (8-2.2-2) 


Can the F-102 hydraulic air bleed indicator be placed in a more suitable position? 
At the present time this indicator cannot be seen without the use of a mirror. 


COMMENT 


This indicator must be located on the uppermost level of the center chamber of the 
reservoir, in order to indicate any presence of air in the center chamber. Field 
reports indicate that when maintenance personnel are in doubt as to the indication 
of the bleed indicator window, they simply open the adjacent bleed valve, to ensure 
that there is oil and not air at the top of the center chamber. The following note 
will be added to the -2-3 handbook: "If mirror is not available, open the adjacent 
bleed valve to insure that there is oil and not air at top of the center chamber." 


Convair will investigate a possible improvement to the present method of using the 
reservoir bleed indicator windows. 


QUESTION NO. 4 (8-2.2-2) 


The aircraft secondary suction line has a tendency to crimp when attached to the 
hydraulic mule suction line for ground operation. Is it feasible to reroute the 
aircraft suction line to eliminate the crimping problem? 


COMMENT 


The proper use of the hose support clamp bracket (SE-0952-801) as specified in 
T.O. 1F-102A-2-3, Section I, will prevent the weight of oil-filled hydraulic test 
stand hoses from crimping the primary and secondary pressure and suction lines 
in the aircraft. 


The original hose for this installation was CVAC P/N 92-4, vendor Aeroquip P/N 
270-666114-16-0230, alternate vendor Resistoflex P/N 3827-162-0230-270. These 
hoses were too long and chafed on the elevon torque tube. 


Convair letter 65-2-1023, dated 10 April 1957, advised that these hoses be wrapped 
with three layers of 3M tape No. 471, for 11 inches down the hose from the pump 
fitting. This arrangement should be used until the new shorter hoses are available. 


The new shorter hose was СУАС P/N 496, vendor Aeroquip P/N 270-666519М-0214. 
This hose was found to be too short for the worst condition of accumulative negative 


tolerances on the airplane, engine, and hose. 
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Hydraulics (cont) 


The short hose was replaced, with a third hose (CVAC P/N 496-1, Aeroquip P/N 
270-666529M0216). This hose was increased in length by 1/4 inch, and eliminated 
negative tolerance. The length of this hose is best suited to fit all positive or neg- 
ative accumulative tolerances to permit easy connecting and still prevent chafing on 


the elevon torque tube. 


QUESTION NO. 5 (8-2. 2-2) 


Primary hydraulic line (P/N 8-80010-1333) is breaking immediately after start. 
It was determined that brackets (P/N 8-81048-13 and -11) were broken, causing 
the filter to vibrate and thus exert excessive stress on the hydraulic line. Has 
Convair considered a fix for this problem? 


COMMENT 


Yes. Convair submitted ECP 6224 on 19 March 1958 recommending (a) replace- 
ment of the aluminum line with à steelline, (b) rerouting the line to accommodate 
better clamping, and (c) replacing filter aluminum mounting brackets with steel 


brackets. 
ECP 6224 will be published as T.O. 1F-102-712 in July 1958. 
QUESTION NO, 6 (8-2.2-2) 


The secondary hydraulic line (P/N 8-80010-1761) is breaking at the aft flare at the 
filter end of the line. Has Convair considered a fix for this? 


COMMENT 


Yes. Convair submitted ECP 6224 on 19 March 1958, This ECP will accomplish 
this fix; it replaces the aluminum line with a steel line. 


ECP 6224 will be published as T. O. 1F-102-712 in July 1958. 


QUESTION NO. 7 (8-2.2-2) 


Can a stronger type bracket be used on the secondary hydraulic pressure pump 
line? Brackets currently installed will crack when pressure is applied to the line. 


COMMENT 


The particular bracket, or brackets, to which reference is made, is not quite 
clear. It is possible, however, that redesign may be required on certain tubing 


Hydraulics (cont) 


brackets. When repreated failures occur on any bracket, this is brought to Con- 
vair's attention for investigation. Apparently, the particular bracket referred to 
has not had a high removal rate, or they have not as yet been reported to Convair, 


The bracket has been identified as P/N 8-22527-21, which has been replaced with 
P/N 8-22527-41, as identified by change T to Convair drawing 8-22527. This 
item will be published in the UR digest in July 1958. 


QUESTION NO. 8 (8-3.4-4) 


What equipment has been authorized for field maintenance checkout of the primary 
and secondary hydraulic pumps ? What is the supply position of this equipment? 


COMMENT 


Some activities have pump test stand equipment; however, no such test equipment 
has been authorized across the board for base level maintenance. Activities 
should initiate UAL/MRAL Change Request, in accordance with Vol. XXI AFM 
67-1, to obtain this equipment. 
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PNEUMATICS 


QUESTION NO. 1 (8-2.3-1) 


Why was a recharger type air compressor not considered for installation on the 
F-102? 


COMMENT 


Early aircraft (Y F-102 type) incorporated an air compressor, but the increase in 
weight, cost, maintenance, and the unreliability of the compressor precluded its 
use on production aircraft. 


QUESTION NO, 2 (8-2.3-3) 


Numerous cases of locking brakes have been experienced which are thought to be 
caused by the brake relay valve sticking or freezing. A locked right brake was a 
contributing factor in a major aircraft accident when the aircraft aborted takeoff. 
Two aircraft landed with brakes locked. One aircraft ran off the side of the run- 
way because the brake locked on landing roll. Approximately 10 or 12 other cases 
of brakes locking have occurred during taxi. A check of the brake itself showed no 
malfunction, The brake relay valve was considered to be the principal cause. Has 
a fix for this condition been established ? 


COMMENT 


Erratic brake operation was experienced in early aircraft. Convair affected a re- 
design of the brake master cylinders and relay valves to reduce braking pressure 
from 1330 psi to 900 plus/minus 100 psi, thus preventing overpressurization of 
brakes, 


Service experience indicates that contamination of pneumatic system is another 
possible source of malfunction, Instances have been reported in which rust and 
corrosion were found to exist throughout the pneumatic system. 


A brake relay valve, shipped to Convair as a U.R. exhibit, was removed from an 
airplane when the brake stuck and would not release brake pressure. А brake hose 
was cut to release brake pressure so that the airplane could be removed from the 
runway. Test and analysis of the valve indicated that it was functioning, with no 
leakage. However, rust found in exhaust ports indicated that the system was con- 
taminated, thereby possibly creating temporary binding of the piston and freezing 
the brake. T.O. 1F-102A-6 recommends replacement of the desiccant cartridges 
and cleaning of the air filter in the air compressor, plus periodic flushing of the 
system, Adherence to these inspection procedures will reduce the possibility of 
brakes freezing because of rust contamination. 


Pneumatics (cont) 


TWX from OOAMA indicates that relay valve testing reveals no malfunctioning of 
relay valves. It was requested that Convair investigate other parts of system. 


QUESTION NO. 3 (8-2. 3-3) 


What is being done to increase reliability of the armament door regulator? 


COMMENT 


Convair's investigation showed that in pressure regulator P/N 60160, the nylon 
section of the flow-head assembly was broken because the nylon had aged. An 
improved regulator (P/N A60265-2), which incorporates an all-metal flow-head 
assembly, was developed. The improved regulator will be installed in produc- 
tion on the following aircraft prior to delivery. 


Model AF Serial Number 
F-102A 57-770 and subsequent. 
TF-102A 56-2317 and subsequent. 


T.O. 1F-102-611B was limited to certain aircraft. T.O. 1F-102-708 covered 
remaining aircraft, T.O. 1F-102-708 is to be released in July, and OCAMA will 
handle modification of pressure regulators. 


QUESTION NO. 4 (8-2.3-3) 


What is being done to improve reliability and maintainability of the entire canopy 
opening-and-closing system ? 


COMMENT 


On F-102 aircraft, the canopy cinch-down and counterbalance mechanism is being 
reworked in accordance with TCTO 1F-102-567. New mechanisms were installed 
in production оп F-102A airplanes S/N 56-973 and subsequent. А poppet-type can- 
opy cinch-down valve will be installed in accordance with TCTO 1F-102A-567. An 
air accumulator has been installed in the pneumatic line at the lower end of the can- 
opy cylinder, to decrease the effort required of the pilot in pulling the canopy into 
the cinch-down position. 


A new canopy cylinder, which will meet the necessary requirements for IDE 
approval, has been proposed to SAAMA through Convair ECP 6168R1. On TF-102A 
aircraft, a rework of the canopy latch and cinch-down systems was proposed by 
Convair ECP 5519. The ECP was disapproved. Rework outlined in the ECP con- 
sisted of incorporation of an improved type of electrically-controlled cinch-down 
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Pneumatics (cont) 


and counterbalance system and a more reliable Teleflex latch control system, | 
TF-102A aircraft S/N 56-2324 and on have these changes incorporated in production. 


CONVAIR ECP 6168R1 was submitted to Ogden for action. 


QUESTION КО. 5 (8-2. 3-3) 


What is being done to increase the reliability of the canopy cinch-down valve? 


COMMENT 


The original canopy cinch-down valve (P/N 8500), which is manufactured by а 
is being replaced on all F-102A aircraft. The new valve (P/N 10220-1) which is 
manufactured by Sterer, is a new poppet-type valve; it has met all requirements for 
IDE approval. The Sterer valve was incorporated in production on Е-102А aircraft 
S/N 56-1328 and subsequent. 


T.O. 1F-102A-567, dated 13 January 1958, outlines the installation of new valve in 
service aircraft. 


QUESTION NO, 6 (8-2.3-3) 


Damper assemblies (60010 and -3) for the missile launchers are leaking hydraulic 
fluid. Twenty-four failure reports were submitted. What action has been taken 
to correct this condition and thus provide increased reliability ? 


COMMENT 


Convair's investigation of this condition revealed that improper preparation pro- 
cedures were being used by the Vendor. X-ray inspection of damper units indi- 


The Vendor was informed of this condition and directed to exercise closer super- 
vision of assembly procedures. A new Servicing procedure is being incorporated 
into next revision of T, O. 1F-102-2-12. Advanced information is being sent to 
Field Service Engineers through Service Notes. SAAMA advised that the -18 T.O. 
was being revised to authorize field level servicing of the dampers, 


QUESTION NO. 7 (8-2. 3-4) 


the missile door and launcher operation? 
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Pneumatics (cont) 


COMMENT 


The design concept of the pneumatic system makes it mandatory that an upward 
force of 180 lbs be exerted on the launchers as a check for snubbing pressure 


prior to activation of the up switch. Modification of the missile door and launcher 


electrical systems, as outlined in T. O. 1F-102A-561, will further improve over- 


all system reliability. All aircraft subsequent to Air Force S/N 56-1320 have this 


modification incorporated. Initiation of a rigid training program in the operation 


of the missile doors and launchers has reduced system malfunction to a minimum. 
Any modifications undertaken at this time, other than those mentioned, would con- 


stitute a major change in the system. 


Convair recommends that the instructions contained in T. O. 1F-102A-2-12 be 
rigidly adhered to. 


All squadrons have been provided with a Convair 16 mm sound film concerning the 


safe ground operation of the armament system. This movie is available to inter- 
ested personnel, through the local Convair Technical Representative. 


Additional simplification of system is realized after compliance with T.O. 
1F-102A-607, dated 22 January 1958. 


QUESTION NO. 8 (8-2.3-4) 


Question was raised from the floor: Why can't we leave the ballast off the 
launchers ? 


COMMENT 


To operate the F/TF-102A aircraft without armament or ballast with full fuel at 
engine start could well result in a flight or an attempted flight in a seriously un- 
balanced condition. 


Since the center of gravity moves along a longitudinal axis with weight changes 
there must be changes in the balancing force created by the elevons io irin. for 
level flight. Since the forward c.g. limit is a function of elevon effectiveness 
and the aft c.g. limit is a function of airplane stability, Convair has placed 
limits on the movement of the center of gravity known as the "fore and aft c.g. 
limits." These limits are based on numerous flight tests. 


As long as the c.g. remains aft of the forward limit, sufficient elevon force 
exists for compensation of weight shift and speed changes as well as enough in 
addition for adequate maneuvering. To attempt to operate the Е/ТЕ-102А air- 
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Pneumatics (cont) 


craft with the c.g. aft of the specified aft limits, such as could occur without 
ballast or armament at takeoff, would produce a number of highly undesirable 
results. For example, such a loading could cause the aircraft to become decid- 
edly tail heavy and thus extremely sensitive to over control, owing to the re- 
duced airplane stability, i.e., less force and stick motion would be required for 
speed changes or angular rotation than are required in an aircraft with a c.g. 
farther forward. Further, with the c.g. location too far aft, the design load on 
the vertical tail may be exceeded at high speeds. 


QUESTION NO. 9 (8-2.3-4) 


What is being done to decrease the emergency landing gear extension cycle? 


COMMENT 


In order to decrease emergency landing gear extension time on aircraft in service, 
Convair has submitted ECP 6157 to the Air Force through Convair letter No. 
15-2-9528, dated 17 July 1957. 


This change was incorporated in production on F-102A aircraft S/N 57-770 and 
subsequent, and TF-102A aircraft S/N 56-2355 and subsequent. Changes outlined 
in ECP 6157 are as follows: 


a. In the nose landing gear and NLG door pneumatic extend line, the existing 
restrictor check valve was replaced with a valve having a larger orifice. 

b. The check valve, which isolates the priority bottle, was replaced with a 
priority valve. 

с. The MLG actuating cylinder was replaced with an improved cylinder to 
increase the effective area of the internal floating piston. 

d. The restrictor check valve in the NLG hydraulic door-close line was re- 
placed with a restrictor having a larger orifice. 

e. The restrictor in the NLG cylinder retract (gear down) line was replaced 
with a restrictor having a larger orifice. 

f. The restrictor in each M.LG door cylinder retract line was replaced with a 


restrictor having a larger orifice. 


The Air Force issued T.O.'s 1F-102-655 and 1F-102-669 to effect the accomplish- 
ment of these changes. After compliance with these technical orders, emergency 


landing gear extension and downlock will, in АП instances, be achieved in less than 
10 seconds. 


QUESTION NO. 10 (8-2.3-4) 


What action is being taken, in addition to existing technical order, to improve the 
reliability of the Ram Air Turbine door ? 
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Pneumatics (cont) 


COMMENT 


Convair modified the RAT door adjustment rod to provide a better door-to-fuselage 
fit. Technical Order 1F-102-685 provides for the incorporation of this improve- 
ment on service aircraft. 


Technical Order 1F-102-660 provides for the incorporation of an eye-bolt in the 
RAT door for field test to determine if the finger locks in the door actuator are 
engaged. 


Technical Order 1F-102-629 provides for installation of a modified RAT door that 
incorporates improved door hinges, which, if damaged, can be replaced without 
replacement of the complete door assembly. The modified installation will per- 
mit the door to travel in a greater arc when the actuator is disconnected, thus рго- 
viding better access to the Ram Air Turbine (Hydraulic) compartment. 


QUESTION NO, 11 (8-2.3-4) 


Have any ram air turbines been lost since compliance with T.O. 1Е-102-685? 


COMMENT 


Travis lost one; however, it was suspected that the ram air turbine door was not 
latched properly. 


QUESTION NO. 12 (8-2.3-4) 


With external tanks installed, can missile bay doors be operated ? 


COMMENT 


It has been suggested that tests be programmed to determine if doors can be oper- 
ated under this condition. 
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FLIGHT CONTROLS 


QUESTION NO. 1 (8-2.4-0) 


Division of responsibility of maintenance of the F-102 Flight Control System still 
remains up in the air due to the lack of a specific mechanic being trained and held 
responsible for maintenance of the overall system. We need support in obtaining 
specific AFSC (Air Force Specialty Code) and job description for Flight Control 
Systems maintenance. 


COMMENT 


The training of maintenance technicians is established by the Air Force. Sugges- 
tions are normally solicited from the prime Contractor prior to the establishment 
of training programs. Convair's suggestions on training and maintenance concepts 
on both the F-102 and F-106 Flight Controls Systems were similar. These sug- 
gestions are contained in the Development Report, Qualitative Personnel Require- 
ments Information for Weapon System 201B (F-106A), Classified SECRET, dated 
November 1956. Since the F-102 and F-106 flight control systems are a composite 
of mechanical, hydraulic, electronic, and electrical action, technicians who are 
responsible for maintenance of the control systems must be familiar with all por- 
tions of the system. 


When the training program was imitiated for the F-102A maintenance technicians, 
no AFSC was established by the Air Force where one man would be trained on the 
entire system. Current F-102 responsibility for maintaining the flight control 
system. has been outlined in ADC letter 66-56, entitled Maintenance of the Auto- 
matic Flight Controls System, MG-10 AWCS, dated 16 April 1958. When the 
training program was initiated for the F-106 maintenance technicians, AFSC 
322X1J was established for FC&M (Flight Controls and Measurement) Specialist. 
Mechanical support will be provided by the Airplane General and Hydraulic repair- 
man, 


A 42370 Electronic Interceptor Control System Mechanic AFSC is authorized and 
there are some in the field now; however, there is no formal training for F-102 
specialists at the present time. 


QUESTION NO, 2 (8-2. 4-0) 


Excessive replacement of AFCS HEP valves is a constant source of trouble, Has 
an investigation been initiated to determine the source of these failures ? 
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Flight Controls (cont) 


COMMENT 


Convair's records indicate that HEP valves (Moog P/N 1004, 1004A and 1004B) 
are being replaced for the following main reasons: 


Slow lock-out extension, 

"Open" electrical circuits, 
External hydraulic leaks, 

Area trouble shooting techniques. 


во ср 


Corrective action for item (а), slow lock-out extension, was incorporated in the im- 


proved version HEP valve (P/N 1004D). It was determined that slow extension of 
the lock-out pistons was most probably caused by scoring of the steel ball in the 
pilot section of the lock-out control valve. The steel ball was designed to com~ 
pletely stop the flow of hydraulic fluid through this portion of the HEP valve when 


AFCS is engaged, thereby permitting full hydraulic pressure to be utilized for rapid 


and complete operation of the lock-out valve which controls the operation of the 
lock-out pistons. In the "D" version of the HEP valve, this steel ball has been re- 
placed by a small metal plate, thus reducing the possibility of scoring. The ser- 
vice history being accumulated on the "О" version of the HEP valve indicates that 
the slow lock-out extension problem has been resolved. This facet of HEP valve 
service was covered in Convair letter No, 6-52-3156, dated 9 July 1957; Convair 
letter No, 6-52-3861, dated 16 August 1957; and Convair letter No. 6-52-5808, 
dated 25 November 1957. These letters are the result of U.R. Project 
7-13775-SA-ST (Suffolk 57-143). 


"Open" circuits can occur in the torque motor windings, unlock solenoid cell, and 
lock-out solenoid coil, Vendor overhaul and maintenance records, covering 
approximately 500 HEP valves returned for rework and modification, indicate that 
16 valves had "open" wires in the torque-motor circuit. A Vendor improvement of 
torque coil design is presently being evaluated by Convair. Approval of this design 
change will be granted when satisfactory temperature test data, already requested, 
are received from the Vendor. It is felt that, although the removal rate for torque 
motor coil "орепз" is very low, accomplishment of the torque coil redesign will 
virtually eliminate the "open" coil condition. Convair records do not indicate an 
excessive rate of replacement because of "open unlock" solenoid coils. 


QUESTION NO, 2 (cont) 


The HEP valve removal rate, as predicted on hydraulic fluid leakage, is not con- 
sidered excessive. All hydraulic components using "О" rings are prone to some 
leakage whenever seal hardening or breakdown begins; whenever minute foreign 
particles contaminate the hydraulic fluid; or whenever rough surfaces form on 
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Flight Controls (cont) 


cylinder shafts; etc. The HEP valve is no exception to these factors; Convair con- 
siders the removal rate to be well within the predicted rate for an electro- 
hydraulic-mechanical valve as intricate as the HEP valve. 


Convair has a tester (P/N 13061-3) on loan to operational squadrons until the 

SE 0984-801 Automatic Flight Controls Tester can be procured through normal 

Air Force channels, Almost all operation squadrons have received their quota of 

the -801 tester. The added capabilities of the SE 0984-801 tester allow mainte- 

nance technicians to more intelligently analyze flight control malfunctions. With 
this unit, a malfunctioning component can be found more readily without the neces- 

sity of removing many "ѕиѕресіей" components, 


Convair is preparing a training film covering the proper operation of the Automatic 
Flight Controls Tester so that maintenance personnel can utilize the tester to its 
best advantage. 


Information concerning calibration of flight control tester will be included in a 
forthcoming SAAMA Newsletter. 


QUESTION NO. 3 (8-2.4-0) 


What is the fix for "thumping" of the flight control system HEP valves on block 80 
aircraft, whenever the AFCS is engaged ? 


COMMENT 


А "thumping" noise is produced in the HEP valves (damper modes and АЕС mode) 
whenever an abnormally high voltage transient, or "spike" voltage is sent to the 
HEP valves. The quick response of the HEP valves to the undesired signal results 
in a hydraulic ram action, accompanied by а loud "thump" or "Бале." 


Convair's investigation of the source of the transients has revealed two probable 
causes; 


a. Sudden power fluctuations in the HAC plus 300-volt power supply. 
b. High inductive loads occurring when the air solenoid valve coil in the HAC 873 
rack is de-energized. 
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The condition described in item a. was found to occur only in the AFCS mode when | 
the aircraft load switching was taking place, and was most noticeable when the | 
booster pumps were turned from OFF to ON. Convair considers the AFCS tran- Т 
sients (mentioned under item а.) to be a condition that occurs during abnormal air- 

craft operation, in that the normal flight operational procedures call for booster | 


Flight Controls (cont) 


pumps to be turned ON prior to engine start and to be left on until engine shutdown, 
Turning the booster pumps OFF during flight with the AFCS engaged does not pro- 
duce any "thump." On 17 April 1958, Convair initiated preparation of a supple- 
mental issue to T. O. 1F-102A-1, which will notify pilots of potential control sur- 
face transients and "thumping'' noises when booster pumps are turned ON during 
flight, with the AFCS engaged. 


Convair service action on this subject was covered in Convair letter No. 15-5-1509, 
dated 18 April 1958. The Letter is the result of U. R. Project No. SA 8-172UI 
(Kinross AFB 58-20). 


The air solenoid valve mentioned in item b. is not being used for the MG-10 system. 
Convair's corrective action for item a. was submitted to the Air Force through Con- 
vair TWX No. 15-5-1237, dated 12 March 1958, The TWX recommends that a time 
compliance technical order be requested from Hughes Aircraft Company, which 
would provide for electrical deactivation of the air solenoid valve in the 873 rack. 
Hughes is preparing ECP 0513 that will provide for the removal of the air solenoid 
valve from the rack. 


T.O. 11Е-55-2-3-502 outlines the deletion of the air solenoid valve in the 873 rack. 


QUESTION NO. 4 (8-2.4-3) 


What is being done to increase the reliability of the rudder amplifier ? 


COMMENT 


Convair records do not indicate that reliability of the rudder amplifier is other than 
satisfactory since no U. R. projects have been submitted concerning this item. 
Thus, redesign of the rudder amplifier is not contemplated. The transformer in- 
stalled in the rudder amplifier, however, was the subject of U. R. Project No. 
7-19185-SA-ST. Convair answered the U.R. through letter No. 15-5-1015, dated 
23 January 1958. The following explanation and recommendations were a part of 


this letter. 


Convair believes that protection of the rudder-amplifier-transformer should be pro- 
vided, only in the case of those Minneapolis-Honeywell rudder amplifiers 

(P/N EG55E-6), which show susceptibility to bursting at the time of transformer 
burnout. This transformer is a conventional C-core device enclosed in a molded 
plastic case and filled with magnesium oxide. The "sand" will provide additional 
moisture protection to the vacuum-impregnated coil assembly as well as serving 

as the medium for heat conduction. A pressure-release blow-plug, incorporated 

in the top of the transformer case, functions to release any internal pressure re- 
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Flight Controls (cont) 


sulting from heat buildup, caused by electrical overload. In some instances, such 
as in the case of a sudden "short circuit," the pressure buildup can exceed the 
transformer case strength before, or at the time, the pressure plug functions. 


Convair recommends that the existing power transformer in the rudder amplifiers 
be replaced with an improved type of transformer. The improved type of trans- 
former would possess the ability to protect itself against direct and prolonged 
"Short circuits" and would also have the ability to regulate itself for varying levels 
of supply. These features would be achieved by proper selection of the transformer 
core material and the incorporation of a toroidal choke designed for the system load 
requirements, and integrated within the transformer package. 


In the event that replacement of the transformer would not be an acceptable protec- 
tive measure, an alternate recommendation involves housing the existing trans- 
former in a metal case. This case would be made of steel and would contain the 
transformer ''sand" during any transformer case rupture. The cover would be 
mounted by using the presently installed four mounting studs at the transformer base 
to secure the cover to the amplifier chassis. The four mounting nuts on the trans- 
former would be removable so that the transformer could be raised to allow the 
mounting studs to slip through the holes in the cover mounting flange. 


Protection of the power transformer could probably be accomplished by incorpor- 
ating small fuses within the amplifier circuits. Fuses could be installed as 
follows: 


A 1.0-amp fuse between terminal No. 7 of the transformer secondary and the 
6. 3-volt tube filament circuit, 


А 0. 5-amp fuse between terminal No. 4 of the transformer secondary and the 
185. 0-volt cathode voltage circuit. 


А 0.25-amp fuse between terminal No. 6 of the transformer primary and the 
55-volt ac circuit, 


Convair believes, however, that incorporation of fuses would not provide trans- 
former protection in accordance with good electrical design practices, as outlined 
in specification MIL-E-7080A, dated 5 September 1957. 


Replacing the transformer will increase the reliability of the rudder amplifier; 
whereas, addition of the metal cover will not; however, the cost of adding a metal 
cover would be approximately one-fourth of the cost incurred by transformer re- 
placement. Detailed instructions and modification kits necessary to perform the 
tasks outlined in the foregoing paragraphs will be obtained from the vendor, 
Minneapolis-Honeywell, for submittal as an ECP, И the Air Force so requests. 


Flight Controls (cont) 


SAAMA is coordinating with MAAMA on action necessary to insure reliability. 
QUESTION NO. 5 (8-2, 4-3) 
What is being done to increase the reliability of the rudder servo? 


COMMENT 


No U.R. Projects have been received concerning this item. Redesign of the rudder 
servo is not contemplated at this time. Convair has received information indicating 


that some rudder servo actuators are being replaced as the result of leakage at the 
banjo mounting bolts. In these cases, Convair recommends replacement of "О" 
rings. 

QUESTION NO. 6 (8-2.4-3) 
What is being done to increase the reliability of the right elevon amplifier? 


COMMENT 


No U.R. Projects have been received by Convair concerning this item. Redesign 
of the elevon amplifier is not contemplated. 


QUESTION NO. 7 (8-2.4-4) 


What is being done to increase the reliability of the elevon control valve ? 


COMMENT 


No U.R. Projects have been received on this item. The elevon control valve was 
replaced on production F-102A aircraft No. 56-972 and on by the HEP valve. Re- 
design of the control valve is not contemplated. 


QUESTION NO. 8 (8-2.4-5) 


What is Convair doing to improve reliability of the speedbrake doors ? 


COMMENT 


Speedbrake reliability is being improved by reinforcing both the upper speedbrake 
door longeron hinge member and the drag chute housing. The door is being rein- 
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Flight Controls (cont) 


forced by adding a steel strap 16.6 inches long with a pressed-in bushing, to re- 

place the existing short strap and bushing on the upper surface. A 14-inch steel 

strap is being added to the external surface of the door in the area adjacent to the 
upper longeron, 


The drag chute housing is being reinforced by adding two steel straps, connecting 
the left and right hinge nodes, and by riveting various sheet metal doublers and 
clips to the hinge support-to-structure attachment, The modifications are released 
as T.O. 1F-102-725 and are being accomplished by SAAMA teams. 


QUESTION NO. 9 (8-2.4-6) 


Is there a proposal for a heavier drag chute release spring? 


COMMENT 


Convair submitted à recommendation to the Air Force on April 30, 1958 by letter 
No. 15-5-1503, MTO No. F-50, for a heavier spring. This spring produces 90 
pounds tension instead of 70 pounds tension. One squadron reports that all aircraft 
have been equipped with 100-pound springs. With the standard spring (70 pounds 
tension) installed, this squadron flew 1200 hours and in this time experienced five 
instances in which the drag chute did not deploy. Since installation of the heavier 
spring, the squadron has flown 500 hours, during which time drag chute deployment 
has been 100% effective. 


SAAMA is presently evaluating a Convair-submitted proposal for a heavier spring 
to insure pulling the rip cord pin for drag chute deployment. Middletown is issuing 
T.O. 14D1-3-510, which outlines replacement of the pilot chute. Conferees were 
polled on this item with one activity stating that they still had problems subsequent 
to compliance with T.O. 1F-102-689, 


QUESTION NO. 10 (8-2.4-6) 


What сап be done to alleviate drag chute '"misdeployment'' ? 


COMMENT 


Convair considers the proper training of personnel in the packing and installing of 
the drag chute to be a major factor in successful operations. Convair has also re- 
vised the packing instructions; two 30 x 40 inch wall charts are now available. 
These charts have been mailed to all Convair "Tech Reps"; reprints of the drag 
chute installation charts (also 30 x 40 inch) were included with the.drag chute pack- 
ing instructions. Use of these charts should contribute to better "chute packing" and 
installation. 
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Flight Controls (cont) 
QUESTION NO. 11 (8-2.4-9) 
What is being done to increase the reliability of controller servo? 
COMMENT 


Three trim servo systems have been incorporated on F-102A aircraft. The early 
version, commonly referred to as the "interim" trim servo system, utilized con- 
troller UN 110-1-1 (AiResearch P/N 42020). The second version, referred to as 
the "final" interim system, utilized UN 110-1 trim servo controller (AiResearch 
P/N 42180), The last version, referred to as the "production" trim servo system, 
utilizes a 110-7 controller (AiResearch P/N 42350). Service action for incorpora- 
tion of the "production" version of the trim servo system, ECP 1170, was recom- 
mended to SAAMA on 23 January 1957, letter No. 11-2-246 and again on 7 October 
1957, letter No. 11-2-4602. This service action request was disapproved. 


Convair records do not reflect an excessively high rejection or removal rate for 

the UN 110-7 "production" version trim servo controller. Reliability of the earlier 
versions of the controllers (UN 110-1 and UN 110-1-1) will be substantially improved 
with the incorporation of ECP 6215, Field reports had indicated that sticking relays 
in the controller would cause a continuous trim condition. The possibility also 
existed that the elevator trim actuator could burn out when either of the two diodes 
(located across the coil of the controller relay) "shorted,'' The intent of the ECP 
was to add two resistors and two diodes in the circuit which supplies power to the 
coil of the controller relay. This ECP was also intended to extend service life of the 
control relay contacts, within the controller, by replacing the presently installed 
capacitors at the relay contacts with capacitors having a higher voltage rating. This 
item was covered in Convair letter No. 6-52-5833, dated 2 December 1857, U.R. 
Project No. 7-13531-SA-ST (George 57-708) and ECP 6215. This ECP was submit- 
ted to the Air Force through Convair letter No. 15-5-677, dated 19 February 1958. 
Air Force approval of ECP 6215 was granted on 10 March 1958, and Technical Order 
1F-102-699 has been assigned to cover the service task. 


ECP 6215 called for а 100% kit delivery by 30 June 1958, 
QUESTION NO. 12 (8-2.4-9) 

What is the status of spares provisioning for the AFCS and damper system ? 
COMMENT 

SAAMA is the action agency and will report current status on this item. 


SAAMA reports that spares deliveries will be complete by September 1958. 
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FUEL SYSTEM 
QUESTION NO. 1 (8-2. 5-4) 


What action has been taken to prevent loss of fuel tank pressurization due to icing 
of the fuel tank air pressure regulator ? 


COMMENT 


T.O. 1F-102-702, dated 3 April 1958, provides authorization to drill a 0. 125-inch 
diameter hole in the push-to-drain fitting as a constant bleed drain feature. This 
provides a constant bleed of warm air to flow through the regulator. 


QUESTION NO. 2 (8-2. 5-4) 


Is any action contemplated for correction of fuel leaking through pilot float valve of 
No, 2 tank into the tank pressurization lines and, in extreme cases, into the refrig- 
eration unit? 


COMMENT 


This condition is alleviated by incorporation of T.O. 1F-102-702, a fix described 
in the answer to question No. 1. Convair will, in the near future, submit an ECP 
for a redesigned valve, which will incorporate a diaphragm seal, 


QUESTION NO. 3 (8-2.5-4) 


What is being done to increase the reliability of the fuel vent valve of the No. 2 
tank? 


COMMENT 


Two manufacturers, Schultz and Kohler, produce the fuel vent valve. Reports indi- 
cate that Schultz valves are replaced because of fuel leakage from the sensing port. 
Air leakage from the sensing port is a normal function; fuel leakage from this port, 
although not desirable, is not indicative of malfunction, since the valve design is 
such that some fuel drippage can be considered normal, 


The following message from SARSD to SAAMA, dated 27 June 1958, reflects Con- 
vair's views on this item. 


Part I. Fuel leaking through the pilot float valve in No. 2 fuel tank is indicated by 
fuel collecting in the tank pressurizing regulator and in the regulator drain line, 

Technical Order 1F-102-702 directed that a . 125-inch hole be drilled in the push- 
to-drain fitting, allowing the leaking fuel to dump overboard instead of backing up 
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Fuel System (cont) 


into the cockpit pressurization system. The No. 2 fuel tank float-operated vent 
valve has been unnecessarily replaced a number of times because of fuel leaking 
from the vent port. It is normal for the small amount of fuel (2 to 3 cc) that accu- 
mulates on the top of the valve, due to sloshing, to dump overboard when the valve 
vents, It is also possible for a large quantity of fuel to vent overboard under ex- 


treme expansion conditions with full fuel tanks and be considered normal. However, 


continuous fuel flow from vent port would be considered a malfunctioning valve. 


Part II. It should be noted that the information furnished in Part I of this message 
does not afford a standard allowable leakage; however, it is believed that applica- 
tion of this information with good judgement will afford you a method of determin- 
ing a bad valve. It should also prevent unnecessary replacement of valves. The 
information in Part I will be included in T. O. 1F-102-2-5 Handbook. 


SAAMA states that kits will be available in July with all kits delivered by Novem- 
ber 1958. 


QUESTION NO. 5 (8-2.5-5) 


What is being done to increase the reliability of the fuel flow equalizer? 


COMMENT 


(-9 and -10) seems to have corrected the 


nfiguration of equalizers 
12. been the cause for most of the reported 


diaphragm puncture condition which has 

rejections. 

Convair has received only 1 report on latest configuration, and requests more data 
from field activities. 

QUESTION NO. 6 (8-2.5-5) 


is the feasibility of eliminating the fuel flow equalizer ? 


What 
COMMENT j frequent monitoring and 
i fuel flow equalizer would necessitate Ireque™ = і 
Elimination of the Monitoring of fuel levels is possible onty 


TA fuel levels by the pilot. ; > fuel tanks. 
as quantity is indicated for both right- and left-hand 
when à 


i ‘ustifies its і lation. 
Improved reliability of the flow equalizer justifies its installa 


QUESTION NO. 7 (8-2. 5-5) 
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Fuel System (cont) 


COMMENT 


There have been several internal changes made, which are aimed at improving the 


reliability of the main fuel control. The most significant change is the elimination 


of the "last chance" servo screens and installation of standpipe servo bleeds. This 
change is designed to reduce malfunction caused by servo contamination, which has 
been an important factor in the reliability rate. 


All fuel controls are modified to 
the latest configuration at time of overhaul. 


FIRE CONTROL & ARMAMENT 


QUESTION NO. 1 (8-2. 6-0) 


Is there a suitable reflector being tested, which can be carried by either F or 
TF-102A aircraft, acting as atarget? A reflector of some type will greatly in- 
crease radar efficiency during normal training, 


COMMENT 


Hughes: 


A reflector is not now contemplated by Hughes for target accentuation of F/T F-102A 
aircraft. Results of Project Toss Up and Full House indicate a capability of the 
MG-10 AWCS (Aircraft Weapon Control System) to consistently detect targets at 
maximum ranges, 


Convair: 


Convair has submitted a proposal to build reflectors for F-102's, by letter 
11-0-1682, dated 20 May 1958. 


SAAMA: 


The results of project Long Shot at Richards-Gebaur have established the feasibil- 
ity of increasing the detection range of all MG-10/10T systems. A Class V modi- 
fication proposal is being submitted by ADC for incorporation of this range improve- 
ment, Incorporation of these changes will obviate the need for reflectors on train- 
ing target aircraft. 


QUESTION NO. 2 (8-2. 6-1) 


What is being done to improve radar reliability to decrease maintenance ? 


COMMENT 


SAAMA reports that continuing effort is being expended to improve radar reliability 
by UR's and ECP'ts, 


Hughes reported numerous areas where improvement projects are under develop- 
ment to improve reliability and performance. 


а. 423003-110 Electrical Synchronizer 
(1) New on target circuitry. 
(2) Tracking circuit improvements are being flight tested. 
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Fire Control & Armament (cont) 


463009-110 Amp. Electronic Control - Radar Ant. 
(1) Misc, component failures are being studied in order to establish 
a pattern. 
423011-130 Rec. Trans. Radar 
(1) Magnetron assembly housing improvements being investigated. i 
(2) Larger waveguide will be added with the addition of some 
increased capability. 
(3) A complete study of reliability improvements has been initiated 


for the 011 unit, 


463013-110 Computer Navigational, Air Data - 
(1) Vendor unit. HAC and vendor actively working on more reliable 
subassemblies. 
463014-130 Amplifier, Electronic Control - Transmitter Tuning 
(1) Relays and crystal diode application being studied. 
463017-110 Antenna, Radar 
(1) Improvements in tracking loop being studied. 
(2) Parts application being studied, 
463018-130 Interconnecting Box, Radar Power 
(1) Parts application problem. 


Searching for more reliable relay to replace 950019-1 relay. 


479046-150 Computer, Ballistics Flight Data 


(1) ECN 525 recommended to improve R and T servo stability. ) 


463069-100 Sight 


(1) Vendor Item 
Improved handling procedures have helped to reduce the failure 
rate of this item. 


463080-120 Indicator, Flight Command 


(1) ECN 496 submitted for spot burning. Circuit design to eliminate 
VXR2700 difficulty now in process. 
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Fire Control & Armament (cont) 


k. 463083-130 Flight Control Group 

(1) Improved wire and cabling method being studied. 
| 463086-130 Control, Computer Flight Data 

(1) Improvement in cabling methods being studied. 
m. 463128-100 Computer Air Navigation, TAU 

(1) No distinct failure pattern has been established. 


Work is continuing to establish definite patterns. 


n. 463139-140 Amplifier Computer, Attitude Memory 


(1) New part being qualified for replacement of Heading Tranceiver. 


QUESTION NO. 3 (8-2.6-1) 


Operations people should be impressed with the advantages of continued heavy use 
of the AFCS, particularly in the ATTACK MODE as KP (capability) is materially 
improved. If it is not used by air crews, you may be sure it will not be maintained 
and will not be ready for use in combat. 


COMMENT 


Convair concurs in the concept of utilizing allof the capabilities of the weapon 
system in order to maintain combat readiness of both the equipment and personnel 
at the highest level. 


ADC Hdqtrs indicate that AFCS operation is necessary to fully utilize the capabil- 
ities of the weapon system. AAC reports that supply and maintenance difficulties 


prevent full utilization of AFCS capabilities. 


ADC indicated a willingness to issue guide lines regarding AFCS operation, as 
requested by field organizations. 


SAAMA will coordinate with AAC to relieve the problem at their activity. 


QUESTION NO. 4 (8-2.6-1) 


Request installation of short pulse search in the MG-10 system to reduce the high 
removal rate of transmitter receivers, and to eliminate pilot complaints about 
sweep changes which occur from present long pulse search mode to short pulse 
hand-control mode. 
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Fire Control & Armament (cont) 


COMMENT 


Hughes ECP 0357 to incorporate short pulse search option has been approved for 
service action, This ECP has resulted in the following T. O. 's: 


11Ғ-13-9-10-505 
11Е-23-2-14-505 
11Е-42-8-506 
11Е-48-2-8-505 


QUESTION КО. 5 (8-2. 6-1) 


Are WRAMA and SAAMA aware of the workload impact of T. O. 11F-1-518 which 
requires that all boxes be brought up to 459 level of mods in 45 days? We need an 
extension of this time, atleast. If we are not missing any capability in these 
mods (which is certainly the case in the majority) why not live with what we have 
and accept a gradual program (9 mos.) to "get well"? 


COMMENT 


SAAMA is aware of the impact of this T. O. and recommends accomplishment of 


the task at the earliest possible date. Activities may request extensions in time 
through Command channels. 


QUESTION NO. 6 (8-2.6-1) 


What is being done to increase the reliability of the VGI (Vertical Gain Indicator) 
control ? 


COMMENT 


Project 8-0001 UR MA has been established by MAAMA to investigate failures of 
the MM-2/K4B VGI System, installed in F/T F-102 aircraft. This project, in- 
cluding all UR's and exhibits, has been forwarded to Hq WADC for evaluation and 
investigation, A recommendation was made by MAAMA, prime commodity AMA, 
to improve the reliability of the VGI System, including the present warning system, 
and establishing an auxiliary warning system if necessary. Surveillance is being 
maintained over this item to insure appropriate action. 


QUESTION NO. 7 (8-2, 6-1) 


Why was the radar range gate operation reversed from that of the older series 
aircraft? 


Fire Control & Armament (cont) 


COMMENT 


T.O. 11F-13-9-10-503, dated 15 January 1958, reverses the range gate operation. 


QUESTION NO. 8 (8-2. 6-1) 


Are there any plans to improve accessibility and to facilitate the ease of installa- 
tion and removal of the motor generator (002 unit) MG-10, located in the fuselage 
on the F/TF-102A? 


COMMENT 


Hughes: 


Recommendations have been made by Hughes in regard to placement of the motor- 
generator unit within the aircraft, although the final decision lies with Convair. 


Hughes recommended a remote quick-disconnect for this item. (Ref: HAC ltr. 
411.3-196 to Convair dtd 26 October 1956.) 


Convair: 


Convair has no current plan to make any revision. The HAC recommendation was 
feasible but added weight and an additional trouble area. Convair recommended to 
HAC that the modification incorporate a receptacle directly on the unit. This unit 
is more reliable and requires less maintenance than other units that would be in- 
stalled in this location, if equipment were rearranged. 


A special investigation was made at Palmdale by SAAMA and Convair and it was 
determined that a maximum of 1-1/2 man-hours was required to replace the unit. 


Concern was expressed by field activities over the possibility of misconnections 
with the present attachment, Hughes is investigating the possibility of revising 
the connection on the unit. 


QUESTION NO. 9 (8-2. 6-1) 


What is being done to assure that MG-10 cabling is long enough to provide the slack 
needed to connect the plugs to the various units ? 


COMMENT 


Cable lengths and the required routing are established by mock-up. Quality Con- 
trol insures that installation of the cables is adequate. It is understood that quality 
of installation has been improved on late production aircraft. 
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Fire Control & Armament (cont) 


A problem involving inadequate cable length has never been substantiated. Original 
reports on this suspected problem, UR Wurthsmith Sta. #57-31, involved cable dam- 
age at the point of attachment to the 046 unit. Investigation showed damage due to 
RH outer rack (Part No. 8-36191) design which caused fraying of cables. 

T.O. 1F-102A-577 has been prepared, and assembly of kits is in process. 


QUESTION NO. 10 (8-2.6-1) 


One of the largest complaints with the MG-10 AWCS is the lock-on and tracking dif- 
ficulties. Both of these are often related and are a result of maintenance personnel 
not being able to anticipate these conditions by the normal preflight procedures. 
Most of these complaints could be eliminated if maintenance personnel had a portable 
target simulator that afforded a range and position tracking test on the AWCS prior 
to flight. Is an item of this type available or contemplated for issue to the units ? 


COMME NT 


SAAMA is the action agency and will report current status on this item. 


ARDC/WADC are scheduled to observe tests of a unit developed by RCA at Camden, 


N. J. Hughes wil! issue a technical letter approximately 15 July describing a range 
rate preflight test. 


QUESTION NO. 11 (8-2.6-1) 


Can we reroute radar cone anti-ice line away from left-hand side of T. R. unit? 


COMMENT 


Yes, provided the routing within the radar antenna look 
maintained exactly as is. 


an ECP on request, 


angle, within the radome, is 
The Contractor will study this possibility and will submit 


Convair submitted ECP 6204 by letter 15-2-1394 


3, dated 25 N 
accomplish this change. ovember 1957, to 


This ECP was disapproved because of lack of justification 


QUESTION NO. 12 (8-2.6-2) 


What is the proper type polishing agent to be used on the F/TF-102A radome? 


COMMENT 


book of Maintenance Instruction, be Strictly adhered to. 
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Fire Control & Armament (cont) 


QUESTION NO. 13 (8-2,6-2) 


Wnat is being done to standardize radome mounting bolts and provide bolts to allow 
utilization of standard Air Force tools for removal and installation? 


COMMENT 


NAS 625-28 bolts were installed in F-102A aircraft S/N 56-1137 and subsequent. 
Convair ACA 8-50459 recommended service action on all other F-102A aircraft, 


and a proposal was submitted to the Air Force through Convair letter No. 
65-2-957, dated 18 March 1957. 


UR digest item 68, page 25, F-102A section, outlines new bolt installation. 
QUESTION NO. 14 (8-2.6-5) 

Is any action being taken to provide a ТЕ-102А scope filter to reduce night glare? 
COMMENT 


Hughes: 

Filters (HUG P/N 463025-110) are provided for both scopes in TF-102A aircraft. 
The proper adjustment thereof should eliminate night glare. 

Convair: 


A new radar scope glare shield has been incorporated in the TF-102A, No. 87 
(AF S/N 56-2355) and subsequent. Retrofit in earlier aircraft was recommended 
by Service Change Letter No. 6-52-3504 dated 2 August 1957. 


Filters are GFAE and may be ordered from supply if missing on any particular air- 
craft, 


QUESTION NO. 15 (8-2. 6-5) 


Are other units experiencing a high failure rate of the VXR 2700 tube in the scope 
unit (HAC P/N 463080-120) ? 


COMMENT 


Poor quality control of a vendor has been rectified; however, tube position and 
vibration continues to be a problem. Hughes ECN-0458 removes a jumper from 
the 080 unit and adds a current limiting diode. 
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Fire Control & Armament (cont) 


SAAMA will obtain ECN information and will initiate action through WRAMA. 
QUESTION NO. 16 (8-2. 6-7) 


What is the most recent action taken to remedy accidental discharge of missiles ? 
Has the true cause been determined ? 


COMMENT 


Hughes: 


In regard to the several incidents involving the accidental discharge of missiles, the 
following tabulation indicates the cause and the resultant action taken in each case: 


Location Cause (Probable) HAC Action 
George AFB Broken lead on umbilical pin 52 Approval obtained from the 
(ignitor ground) Failure-to-Fix group for work 


on fix providing ignitor volt- 
age externally. 


Suffolk Cty. Undetermined due to total Request made to the Failure- 
destruction of aircraft and to-Fix group for authorization 
missiles. to work on the several pos- 


sible causes. 


Truax AFB Deposit covering the umbilical Same as cited for the George 
connector consisting of silver AFB incident, 
oxide and silver sulphide, and 
broken lead on umbilical pin 52. 


Convair: 


Hughes ECP AB-0030, dated 14 August, and Convair ECP 6211 are to be submitted 
to the Air Force to isolate firing circuits from other wiring in the missile, and to 
provide an interlock in the launcher rail. Convair ECP 6240, which isolates rocket 


ignitor circuits until firing time, preventing possibility of stray voltage, was sub- 
| mitted on 21 May 1958. 


‚ T.O. 1F-102-743 is scheduled to be released in September. This T.O. is based on 
provisions of ECP 6240. 


QUESTION NO. 17 (8-2.6-7) 


| We in AAC will probably not get a missile firing range unless: 
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Fire Control & Armament (cont) 


a. The Air Force will declassify the missile (remote). 

b. The Air Force will rely on the self-destruct feature (after 22 seconds) to com- 
pletely destroy the missile. 

б; The Air Force will rely on the fact that the missile is destroyed on impact. 


Can the Air Force accept one of these ideas? 
COMMENT 


Convair considers that the self destruct feature of the missile, plus impact damage, 
would afford adequate security protection under normal circumstances, Records 
from Air Force test programs should provide a basis of evaluation on this question, 


Hdq ADC considers that any portion of a missile found on the ground retains the 
security classification of the entire missile prior to loading. 


QUESTION NO. 18 (8-2. 6-7) 


The GAR-2A with the new M-58A2 rocket motor may solve the F-102 requirement i 
for a cold weather missile. However, we must ensurethat we have cold weather | 
capable RADAR missile for next winter. This cannot be solved by simply putting a 

cold weather motor in the existing GAR-1D's because the Hydraulic Power Supply, | 
Control Surface Positioners, and the Guidance Unit are still limited tothe temperature 

of the old motor. Only possible correction is to replace all of these items with com- | 
ponents of acceptable temperature tolerance for operation in this theater. Can this | 
be done by next year? 


COMMENT 
Hughes will report current status on this item. 


Hughes is distributing a temperature brochure at the request of MAAMA. SAAMA 
will coordinate with Middletown and advise Convair for T.O. revision action. 


QUESTION NO. 19 (8-2, 6-7) 


HAC and ARDC have always promoted the mixed load concept for the F-102 (IR and 
RADAR). Without IR a great deal is lost. Recent firing results seem to prove that 
IR KP is very good if properly employed. The situation warrants a very special 
effort throughout the Air Force to insure that all Operational people and GCI person- 
nel are aware of the IR tactics required. Can we go to the mixed load concept now? 
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Fire Control & Armament (cont) 


COMMENT 


Convair concurs; however, decision on this item will come from ARDC and ADC. 
Aircraft systems are capable of supporting the mixed load concept. 


ADC directives call for mixed loading. AAC reports they are not authorized to use 5 
mixed loading. 


QUESTION NO, 20 (8-2. 6-8) 
What action has been taken to eliminate water accumulation in the launcher rails? 
COMMENT 


Interim T.O. 1F-102-748, issued 30 June 1958, outlines a modification to the 
launcher rail to provide for drainage. 


QUESTION NO. 21 (8-2. 6-8) 


Is there anything in the planning stage to extend the life of the rocket tubes? Con- 
vair Interceptor Service News No. 12, dated February 1958, states that 55 to 75 
firings are considered average life. This organization has experienced rocket tube 
changes due to burn-through in as few as 6 firings. 


COMMENT 
Some previously encountered conditions, which have caused rocket burn-through are 


as follows: 


а. Rocket tubes scored and galled by rocket ballast, 


b. Improper rocket latch spring tension used, holding rocket in tube longer than 
desired, < 
c. A slow-burning propellant charge in the rocket, | 


It is recommended that the tubes be cleaned after every firing in order to increase 
tube Ше. (Ref. T.O. 1F-102A-2-12, page 95, para. 4-54 revised April 8, 1958.) 


QUESTION NO. 22 (8-2. 6-9) 


Who is going to maintain Data Link, COM/NAV or Radar personnel? Is there going 
to be an AFSC for this field? Is there a school established ? 


Fire Control & Armament (cont) 


COMMENT 


ADC has designated the computer man to maintain the system with help from the 
other specialists (hydraulics, etc). Convair is not aware of any AF school estab- 
lished to train one man to do the entire task. Convair originally proposed such a 
classification but this was rejected in favor of the foregoing. 


Convair considers the DATA Link to be COM/NAV equipment; therefore, it should 
be maintained by COM/NAV personnel. ADC has authorized Hughes instructors to 
train squadron personnel to maintain this equipment, 


QUESTION NO. 23 (8-2.6-10) 


We need an FEI (Firing Error Indicator) for practice missile and rocket firing for 
the MG-10 system. What is in the planning stage for this requirement? 


COMMENT 


Convair understands that Hughes and the Air Force have discussed this subject to 
some degree. We have no information at this time as to any firm proposal. 


Hdq ADC is investigating all feasible FEI (Firing Error Indicator) systems for use 
during operation William Tell. Among these are the PARAMI system being tested 
at Holloman AFB, 
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ELECTRICAL SYSTEM 


QUESTION NO. 1 (8-2. 7-1) 


The ac-de disconnect relays and the ac control panel seem to have short service 


life, Is anything being done to improve the dependability of the disconnect relays 
and control panel unit? 


COMMENT 


Wing/Base level T.O. 1F-102-718, dated 28 Apr. 58, outlines instructions to 
modify the panel by removing presently-installed OU Relays and replacement with 
an improved OU Relay. This interim fix improves the reliability of the aircraft's 
30 KVA AC system with a more reliable overvoltage protection, and alleviates 


nuisance trips. Final fix is being developed by Jack & Heintz under ECP number 
JH 50127-0005. 


QUESTION NO. 2 (8-2.7-1) 


What is being done to increase the reliability of the NESA control? 


COMMENT 


Many rejected NESA control boxes were checked and found operable. Many of the 
causes of windshield breakage, and consequent removal of NESA control boxes, 
are not electrical but structural. Convair is conducting a study of the NESA con- 


trol boxes to determine if a modification is required and what could be accom~ 
plished to increase service life. 


An analysis of failures on a representative quantity of reparable units (10), accom- 
plished at SAAMA, revealed that 80% (8) of the units were serviceable except for 
minor calibration and adjustment. Consequently, it is believed that units are being 
replaced unnecessarily. In an effort to curtail this high replacement rate, it is 
recommended that maintenance personnel be urged to adjust the control boxes in 


accordance with the calibration and adjustment procedures outlined in T. O. 
1Е-102А-2-6. 


QUESTION МО. 3 (8-2.7-2) 


Is the combustion starter situation considered resolved? 


COMMENT 
Two separate TWX Т.О. proposals have been submitted to the USAF by the Con- 


tractor. Parts of these proposals resulted in publication of T.O. 1F-102-648 and 
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Electrical System (cont) 


T.O. 1F-102-700, Convair-initiated TWX, dated 20 April 1957, recommended 
revision of the starter and ignition circuit to prevent inadvertent starter ignition 

by controlling the ground lead from the air-motoring relay coil through the MLG 
down-and-locked switch. T.O. 1F-102-648, which provides for starter and ignition 
circuit changes, bypasses the landing gear switch assembly. 


Convair-initiated TWX No. 16-52-4504, dated 17 Sept. 1957, advised SAAMA of the 
possibility of starter ignition during airborne starts, if the landing gear switch was 
bypassed. 


SAAMA message, SAMTAF 10-76-E, dated 10 October 1957, stated that their 
change was recommended by WADC and that T. O. 1F-102-648 would not be revised. 
A Convair-initiated TWX, dated 3 March 1958, recommended modification of the 
starter and ignition circuit to preclude possible starter disintegration caused by in- 
operative air-motoring relay contacts. T.O. 1F-102-700 incorporates that portion 


of T.O. 1F-102-648, which provided for deletion of the landing gear switch circuitry. 


An urgent action U.R., Suffolk 58-94, concerning Т.О. 1F-102-700, states: 


"After compliance with paragraph 2(A) of T. O. 1F-102-700 (deletion of MLG down- 
and-locked switch from the starter circuit), the possibility of starter disintegration 
exists under the following conditions: 


a. Combustion starter manual air valve left in AIRCRAFT position. 
b. Engine flameout experienced in flight, 
С. Air start attempted with engine windmilling. 


Upon attempted air start, combustion starter cycle would take place. Especially 
hazardous for transient aircraft on cross-country flights serviced by inexperienced 
personnel, 


Convair concurs in the intent of the U. R. and adds the following comment: 


a. The pneumatic check valve, which is connected in parallel with the manual 
air-control valve, may also provide air to the starter, if the valve is frozen 
in the free-flow position. 

b. Convair's parts replacement records indicate that 12 pneumatic check valves 
(A-20111) were replaced during the period 1 June 1957 to 31 December 1957. 


On the basis of the foregoing information, Convair recommended that Т.О. 
1F-102-648 be cancelled and that Т.О. 1F-102-700 be revised by deleting para- 
graph 2(A) in its entirety by inserting the following information in place of the de- 


leted paragraph: 
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Electrical System (cont) 


"Control the air-motoring relay-coil ground lead through the right-hand landing 
gear down-and-locked switch, by connecting terminal No. 8 of the air-motoring 
relay to terminal G of the rh MLG down-and-locked switch (wire No. K9A20) and 
connecting terminal E of the same switch to ground (wire No. K16A20N)." 


A recent AF letter, dated 21 March 1958, indicated that the Air Force did not con- 
cur with Convair's recommendation concerning revision of T. O. 1F-102-700. 


Convair will submit a Modification Task Outline recommending the following 
changes: 


a. Revise the starter and ignition circuit to provide in-flight engine ignition by 
depressing the ignition switch only at any throttle position. 

b. Control the ground lead from the air solenoid valve through the MLG down 
switch to preclude possible starter engagement during airborne starts. 


T.O, 1F-102-746, scheduled to be released during July, will outline the 
foregoing changes. 


QUESTION NO. 4 (8-2.7-3) 


Can we reroute the over-heat loop around the lower access panels, numbers 27 and 
28, instead of routing it across the middle of the panels ? 


COMMENT 


Convair MTO (Modification Task Outline) No. E-95, was submitted to the Air Force 
on 22 January 1958, detailing the change involved in rerouting the cables. 


Instructions for rerouting overheat loops is scheduled to be published in Т.О. 
00-10-1 (UR Digest) during July. 


QUESTION NO, 5 (8-2. 7-3) 


What program is being implemented to revise F/TF-102A wiring diagrams and 
technical orders to reflect the latest modifications ? 


COMMENT 
A recently initiated program by Convair is aimed to effect expedited inclusion in 


applicable technical orders, of revisions in wiri : 
; , S in wiring di 
in engineering drawings, св Cagrams and results of changes 


Electrical System (cont) 


QUESTION NO. 6 (8-2.7-3) 


Can we reroute and/or cover all wiring in the bottom of the engine bay? A constant 
fire hazard exists due to possibility of wires being soaked in oil and hydraulic fluid. 


COMMENT 


Cost of rewiring and/or covering the wiring in the bottom of the engine bay would be 
prohibitive. All wires in this area are a fuel- and oil-resistant type. Thus, pres- 
ence of oil and hydraulic fluid in contact with the wiring does not necessarily consti- 
tute a fire hazard. 


QUESTION NO. 7 (8-2.7-3) 


Due to smoke in the cockpit, an aircraft overran the runway, causing considerable 

damage to the aircraft. The pilot cut his master electrical switch, thereby losing 

the opportunity to deploy the drag chute. Would an Engineering Change Proposal to 
eliminate this condition be in order? 


COMMENT 


At this point in production, an ECP to eliminate this condition would be confined to 
all service action. Such service action would consist essentially of installing a 
"hot" wire from the battery, through a switch in the cockpit, to the emergency air 
solenoid valve at the speedbrake. 


Convair, however, does not consider it desirable to bypass the electrical master 
switch with the speedbrake power wire. With the switch operated, which would 
then be a normal condition during landing, there would be a "hot" wire running 
practically the whole length of the airplane which could not be turned off. This 
would constitute a serious hazard. 


ECP 6143 has been prepared and submitted for service action to add fuses or 
smaller circuit breakers to the cockpit light control powerstats to protect them 
from burning in event of a short in the secondary circuit. F-102A No. 56-1231 
and on, had fuses installed in production for the same purpose. This will reduce 
the possibility of smoke in the cockpit from an electrical йге, 


T.O. 1F-102-740 provides for the installation of 1-ampere circuit breakers in lieu 
of 5-ampere circuit breakers in cockpit lighting circuits. 


Changes to the electrical circuitry will be further considered if ADC headquarters 
indicates a desire for same. 
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Electrical System (cont) 


QUESTION NO. 8 (8-2.7-4) 


What is being done to increase the reliability of the master warning control? 


COMMENT 


The Vendor (United Control Co.) has incorporated a new, higher-rated diode in this 
unit. Repair kits issued for this unit will contain the new diode; thus, all units re- 
paired in the field will be retrofitted with new diodes on an attrition basis. Part 
number of the new diode is PS-460; and the diode is manufactured by Pacific Semi- 
Conductor Co. A study for any further improvement in the unit is being continued 


by Convair. The improved diodes are being incorporated in all units during over- 
haul. 


COMMUNICATIONS & NAVIGATION 


QUESTION NO. 1 (8-2. 7-5) 


The present TACAN antenna location is unsatisfactory. The underside location 
causes breaklock in turns. Investigation should be made of a better antenna loca- 
tion to permit maximum reception at all times. 


COMMENT 


A multiplexing system, utilizing the upper and lower DME antennas for IFF and 
TACAN on a time sharing basis, is under development at SAAMA. When this sys- 
tem is developed, Convair will, on request, prepare a Modification Task Outline 
to incorporate the system in in-service F-102 aircraft. A SAAMA Feasibility 
Study Report has been submitted to Headquarters USAF for action as a Class V 
modification. 


QUESTION NO. 2 (8-2.7-5) 


Coax connectors for UHF and TACAN should be investigated for adequacy in this 
climate. Presently installed types cause many failures, due to malfunction of the 
pin connector or due to improper threading. It is recommended that a positive 
lock-type connector be developed which could not be improperly seated. 


COMMENT 
Coax connectors were changed from UG type to captive pin connectors (AMPHENOL 
P/N 32-312 plug) on F-102A S/N 56-1045 and subsequent, and in earlier aircraft in 


MOD-IRAN. Service action was recommended by Convair ECP 1064, and resulted 
in T. O. 1F-102A-520. 


QUESTION NO. 3 (8-2.7-5) 


Has Convair considered installing an AR C-34 channel indicator ? 


COMMENT 


Yes. Convair submitted ECP 6226 on 23 April 1956 which covers the installation of 
a remote ARC-34 indicator. Air Force disapproved this ECP. 


Disapproval of ECP was based on cancellation of Headquarters USAF requirement 
for UHF quick manual tuner capability. SAAMA is coordinating with Dayton AFD on 
reasons for cancellation and possibility of reinstatement of this requirement. 


67 


68 


Communications & Navigation (cont) 
QUESTION NO. 4 (8-2. 7-5) 


Request an investigation be initiated and action taken to provide a UHF channel 
selector window on the pilot's instrument panel and a button-type cycling method 
to change channels, At night or in weather formation, it is extremely difficult to 
change channels and maintain formation, which is a must if a pilot is making a 
formation penetration in weather. 


COMMENT 


An Air Force~requested Engineering ECP No, 6226 was submitted to SAAMA on 
23 April 1958 for installation of an ID 572 Remote Channel Indicator. See com- 
ment for Question No, 3. 


QUESTION МО. 5 (8-2.7-5) 


Has Convair considered mounting two antennas for the AR C-34 radio closer to the 
set and repositioning the two antennas in order to reduce the R. F. power loss, 
caused by the long "coax," and to provide more complete radiation coverage ? 


COMMENT 


No, This change is not deemed necessary because the changes accomplished on 
connectors, ECP 1064, and the coaxial cable installation, ECP 6163, submitted 

17 April 1957 which resulted in T.O. 1F-102-623, have resulted in improved radia- 
tion and reduced power loss. All production aircraft subsequent to AF S/N 56-1401 
have these changes incorporated, 


QUESTION NO, 6 (8-2.7-5) 


Are provisions being made for the modification of the AN/ARC-34 mounting 
MT-1099/U? Considerable difficulties are encountered due to inadequate space 
for removal and installation. Can the mount be redesigned to pivot in such a man- 
ner that it can be rotated 90 degrees for ease of removal and installation? 


COMMENT 


SAAMA has completed a test installation of a modified anti-icing line, located just 
forward of the AR C-34 radio set. This modified line provides approximately 3 
inches of additional clearance forward of the set. It will also allow the set to be 
placed in the mount where it can be slid aft for proper alignment and mating of the 
electrical connector. Complete engineering data is being developed for prepara- 


Communications & Navigation (cont) 


tion of a TCTO which will direct the installation of the modified anti-icing line. 
Estimated target date for release of the TCTO is Nov. 58. 


QUESTION NO. 7 (8-2.7-5) 


Are there any plans to improve the accessibility to ARC-34, UHF radio set, with 
relation to connecting plugs for ease of installation and removal ? 


COMMENT 
Reference Item 6. 
QUESTION КО. 8 (8-2, 7-5) 


Why isn't ARC-34 relocated six inches to rear, to prevent breakage of plugs on 
removal or installation ? 


COMMENT 


Reference Item No. 6. 
QUESTION NO. 9 (8-2, 7-5) 


What action is being taken to relocate the AIC/10 interphone jackbox from its pres- 


ent location in the nose well to the main wheel well? This is a ground safety hazard, 


COMMENT 


The nose wheel well area should never be entered with the engine operating above 
idle. Sufficient length interphone wiring should be used to assure a safe distance 
from the aircraft inlet ducts during engine operation. 


SAAMA has established a project and is currently preparing a TCTO to outline re- 
location of the AIC/10 interphone jackbox. Т.О. release date will be included іп 
SAAMA F-102 Newsletter during August. 

QUESTION NO. 10 (8-2. 7-5) 


What is the latest status on the intercommunication system for ground crews? 
(Reference the aircraft that were not equipped with this system.) 


COMMENT 


Service action was recommended for early aircraft by ECP 1054 which resulted in 
T.O. 1F-102A-521, published Nov. 9, 1956. 
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Communications & Navigation (cont) 


In May 1957, SAAMA furnished ADC the necessary Engineering and Drawings to 
locally manufacture ground inter-com sets to meet their immediate requirement. 
AN/AIC-17 has been determined to be best-suited for ADC operation and is a 
standard AF item, Follow-up action has been initiated to prime AMA, Dayton AFD, 
to determine availability of this equipment. Action will be taken to have the AIC-17 
included in appropriate ECL's upon receipt of information from Dayton. 


QUESTION NO. 11 (8-2.7-5) 


What action is contemplated to reduce failure rate of mike and headset leads? 


COMMENT 


Contractor understands that mike and headset leads are pilots' personal equipment 
such as hard helmet, etc. If reference is being made to pilots' communication wir- 
ing, associated with Global Survival Kit, changes have been incorporated to reduce 


the possibility of connector plug damage. This change is a part of the kit modifica- 
tion now under way. 


QUESTION NO. 12 (8-2. 7-5) 


Would it be feasible to install a low-frequency receiver for broficon purposes ? 


COMMENT 


SAAMA is conducting a Class V Modification feasibility study on installation of 
medium frequency broficon. 


QUESTION NO. 13 (8-2. 7-7) 


What is being done to increase the reliability of the amplifier J-4 compass ? 


COMMENT 


A Category 2 project has been established with the prime commodity AMA, MAAMA. 


Surveillance is being maintained by SAAMA to insure completion of this project at 
earliest possible date. 


QUESTION NO. 14 (8-2.7-7) 


When will NADAR IIA TOC kits be available? 


Communications & Navigation (cont) 
COMMENT 
T.O. 1F-102A-591 is scheduled for release in July. Hughes ECP B-0003 will pro- 


pose changes to MG-10 equipment to eliminate Snake Mode operation. Convair will 
submit ECP 6251 to accomplish the necessary wiring changes, 


QUESTION NO. 15 (8-2, 7-7) 
What is planned to improve the reliability of the J-4 compass amplifiers? 
COMMENT 


Refer to comment under Question 13. 
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OPERATIONS & GROUND SUPPORT 


QUESTION NO. 1 (8-3. 1-4) 


When will a current and accurate T.O. 1F-102A-4 be sent to the field on the 459th 
configuration ? 


COMMENT 


The current reissue of 1F-102A-4 Т.О. dated 18 Dec 1957, revised 28 Feb 1958, 
includes revisions through the 459th configuration. The -4 has been under constant 
revision so that it may be more easily read and interpreted. This revision process 
has resulted in a 30-day decrease in the time spent on revisions, as contrasted 
against the amount of time used for making past revisions. The incorporation of 
data changes in the -4 is currently accomplished on a 60-day cycle. 


QUESTION NO, 2 (8-3,2-2) 


Request a realistic turnaround time be established for the F-102A, while operating 
under winter climatic conditions, 'The present concept, outlined by Convair in 
their Manual, is not realistic for the following reasons: 


a. No apparent time for stray power-on or power-off voltage checks are shown 
in the Manual. 


b. Simultaneous refueling and loading of armament is forbidden by USAF regula- 
tions but is shown in the Manual. 
с. Climate, or the physical location of ramp facilities, does not allow the ideal 


setup of armament or support equipment as shown by Convair. 
COMMENT 


The Manual referred to was published prior to activation of the first F-102 squadron 
and was intended as a guide only, not as a T.O. The actual F-102 turnaround differs 
considerably from one squadron to another and all differ in some respect from the 
original concept. Each squadron must establish the procedures best suited to local 
conditions, while complying with official T.O. directives. 


a. Stray voltage checks in the armament bay require less than one minute. 

b. Turnaround can be readily accomplished in less than 15 minutes without simul- 
taneous refueling and arming. Only 12.5 minutes are usually required for com- 
plete turnaround, even when arming and fueling are done separately. 

с. Disposition of equipment is under control of the squadron. Movement of the 
airplane is also under squadron control. Thus, the most efficient arrange- 
ment should be possible if the area immediately adjacent to the aircraft is 
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relatively free of snowbanks. Under the procedure producing a 12.5 minute 


Operations & Ground Support (cont) 


turnaround, the aircraft is parked under idle power while a check for hang- 
fires is made. Then, the pilot taxis to the rearming station. After arming, 
the aircraft is towed to the slot, where other servicing is accomplished. 


QUESTION NO, 3 (8-3.3-2) 


What action is being taken to procure and install sleeping bags in the Firewel 
Global Survival Kit? 


| 
COMMENT | 


SAAMA reports that Shelby AFD has completed contract negotiations for sleeping | 
bags with scheduled delivery in September 1958. | 


| 
QUESTION МО. 4 (8-3.3-3) | | 


Are the present reworked fire detection and warning systems considered satis- | 
factory ? | 


COMMENT 


The reworked fire detection and warning systems are considered to be reliable, 
provided the systems are properly maintained. Since the issuance of T.O. 
1F-102-704, concerning the fire detection system, no false fire warnings have 
been reported. Supplemental T.O. 1F-102A-6M, dated 15 May, removed the pre- 
flight inspection requirements on modified systems. 


QUESTION NO. 5 (8-3.3-3) 

What is being done to increase the reliability of the fire detector cable assembly? | 
COMMENT 

Refer to comment under Question 4. 
QUESTION NO. 6 (8-3.4-3) 

What action is being taken to cross-reference AF stock numbers, Convair P/N's, 


and Federal stock numbers for sealants, cements, protective coatings, pastes, 
and other similar items that are required for repair of the sealed sections of the 


aircraft? 
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Operations & Ground Support (cont) 


COMMENT 


А list of vendor рагі numbers is currently contained in 1F-1-2A-3-1 for the seal- 
ants and accelerators peculiar to the F/T F-1024A. 


The number of items in this category, stored at WSSM storage sites, is very 
limited. Items in this category are cross-referenced to AF P/N FSC and vendor's 
part number. The majority of items in this category are local purchased in small 
quantities due to their short shelf life. The Weapon System Stock Control List 
(WSSCL) scheduled for publication on 30 Jun 58 will cross-reference AF stock 
numbers, Convair part numbers and Federal stock numbers for all items listed 
therein. 


QUESTION NO. 7 (8-3.4-4) 


What action is being taken to improve the dehydrator system of the MC/1 Joy Com- 


pressor to insure complete removal of moisture in hot climates ? Several known 
cases of brake relay failure were traced directly to this inadequacy. 


COMMENT 


A new type of desiccant cartridge (MA-1) is not available for use in the MC-1 Air 
Compressor, Instructions outlined in T.O. 34Y 1-56-31 should be strictly adhered 
to in maintenance of this compressor especially the replacement of cartridge at 
each 5 hours of operating time. Cartridges, AF Stock 8500-282980, 

FSN 4310-697-0858, are available upon requisition from Topeka AFD. 


QUESTION NO. 8 (8-3.3-4) 


How can we identify the proper heating probes for the Jet-Cal tester applicable to 
Ше J57-P-23 engine іп F/T F-102A aircraft, and what difficulties can be expected 
if improper heating elements are used? 


COMMENT 


Heater probe BH-375 is used on the 1/4-inch diameter thermocouples, and the 
BH-387 heater probe is used on 5/16-inch thermocouples. Minor errors in read- 
ings can be expected when using the 5/16-inch probe on a 1/4-inch diameter ther- 
mocouple, even with the probe properly positioned. Larger errors may result if 
the probe is improperly positioned with respect to the heater element, 


SAAMA representative directed conferees' attention to Technical Order 
33D4-6-18-1, 


Operations & Ground Support (cont) 
QUESTION NO, 9 (8-3.4-4) 
What is the availability of the transmitter-receiver hoisting rail for the TF-102A? 


COMMENT 


SE-0916-805 hoist is required for the TF-102A aircraft; however, it may be used 

on the F-102A. Convair recommends that the SE~0916-803, compatible with the | 
F-102A aircraft, be modified to the -805 configuration for use on both F and TF | 
aircraft, SAAMA reported -803 hoists were authorized on a basis of issue of two ! 
per squadron and are available under federal stock number 1730-697-0620. | 


QUESTION NO. 10 (8-3.4-4) | 


Why can't adapters for electronic cooling be furnished as DD Form 780 equipment? | | 
(This is the adapter for the cooling inlet in the nose wheel well.) | 


СОММЕМТ 


The Air Force selects the equipment which shall be listed on the DD 780 form. 
The adapters can be added if the Air Force directs Ц. | 


Conference discussion indicates subject adapters will not be declared 780 equip- 
ment, and authorizations will remain on the present basis of issue. 


QUESTION NO. 11 (8-3. 4-4) 


Is an adapter being manufactured for the attachment of the MC-1 cooler/heater to 
the aircraft? 


COMMENT 


An adapter assembly (P/N SE-0994 or P/N SE-0994-801) which makes the 8-inch 
air conditioner hose compatible with the 5-inch fitting in the aircraft is furnished 
to using activities without requisition for initial support of aircraft, 


The foregoing information is included in T. O. 1F-102A-2-2, special tools list, 
and is also mentioned in T. O. 1F-102A-2-6, air conditioning system. Adapters 
(Stock No. 4130-572-4876) are currently in stock and can be requisitioned from 
SAAMA AFW 2052 through normal channels. 


QUESTION NO, 12 (8-3.4-4) 


Why can't the engine removal rail brackets be installed permanently ? 
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Operations & Ground Support (cont) 


COMMENT 


They may be; however, the brackets were designed to be removable as a weight- 
saving feature, Airplane gross weight directly affects the airplane's altitude 
capability. 


QUESTION NO. 13 (8-3. 4-4) 


When will anti-personnel screens be available for F-102A aircraft? 


COMMENT 


Delay in delivery schedule for SE-1103-1, and -2 applicable to F-102 was due to 
late receipt of fine aluminum mesh screen utilized by Convair in fabrication and 
fading of the vinyl plastic. Revised delivery schedule is as follows: 


June 15 units 
July through Sept 21 units 
October 32 units 


No deliveries have been made to date. It is estimated that first article will be 
Shipped 2 June 1958 with the full 20 units shipped by 30 June. 


Revised production schedule for SE-1104-1 and -2, applicable to TF-102, is as 
follows: 


June 4 units 
July 8 units 
August 8 units 
September 8 units 
October 4 units 


Power curves for functional tests must be completed for first article, This has 
been delayed because of necessity of five different ТЕ-102 aircraft for completion 
of curves. It is estimated that power curves will be completed by 31 July 1958, 
and shipment of first article completed immediately thereafter. 


QUESTION КО. 14 (8-3. 4-4) 


The present F/TF-102A entrance ladders are unsatisfactory for the following 
reasons: 


a. During winter operation, these ladders are dangerously slippery. 
b, The ladder is not constructed sturdily enough for the wear and tear it under- 
goes. 


——- 


Operations & Ground Support (cont) 


с. These ladders cause excessive scoring on the fuselage finish. 


What can be done to correct these conditions ? 
COMMENT 


а. Ball lock receptacles were added to each ladder to prevent such conditions. 

b. A change is presently being prepared for submittal to the Air Force. The 
change will provide a repair for ladders. Convair's records indicate only 
one instance to date in which repair to the ladder was necessary. 

с. Convair recommends that Air Force personnel be cautioned to use extreme 
care when attaching ladder to aircraft and to clean the pad of each ladder so 
that all grit is removed before the ladder is used. Conferees attention was 
invited to T.O. 1F-102A-550, dated 5 September 1957, апа Т.О. 
B5A3-3-502, dated 14 February 1958, which outlined necessary modifica- 
tions to the aircraft and ladder to provide the ball-lock receptacle feature. 


QUESTION NO, 15 (8-3.4-4) 


What action will be taken, or is contemplated, to improve the reliability of the 
Convair SE 1012 Engine Installation and Removal Stand ? 


COMMENT 


ECP-CAC-F-102-6177R2 consists of a complete revision to ECP- CAC- F-102- 
6177R1. The submittal of this revision cancels and supersedes all previous sub- 
mittals. Subject ECP will be submitted 1 August 1958. Upon receipt of ECP, 
SAAMA will initiate immediate evaluation action with WRAMA, 


QUESTION NO. 16 (8-3.4-4) 


T.O.'s which specify J57 engine trim procedures call for certain pressure gages, 
thermometers, and such items. These items did not appear in the original tenta- 
tive table of equipment, and gage, used for checking pressure ratios, is not listed 
in the stock lists nor is it again authorized in maintenance activities' UAL's (Unit 
Authorization List). A kit for this purpose was furnished for F-100 maintenance 
activities, using the same basic engine, but this kit cannot be obtained for F-102 


activities. 
COMMENT 


Convair letter No. 6-2403 dated 15 April 1958 states that a requirement for supple- 
mentary instrumentation for trimming was established at the project "Hot-Tail" 
meeting at Wright-Patterson AFB, 3 April 1957. The letter defined a proposed kit 
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Operations & Ground Support (cont) 


for trim use, and requested direction from AMC to design and procure such a kit 


for F-102 and F-106 aircraft. The trim kit (P/N E-2452-3), manufactured by NAA, 


was presented to the Air Force for approval in support of the F/T F-102A aircraft 
by the provisioning review support equipment list (ZM 8-172) in accordance with 


MCP (Military Contract Procedure) 71-650, dated 25 April 1955. Trim curves for 


use in trimming the engine with screens installed will be initially distributed by 
"Service Notes" and subsequent revision to applicable Technical Orders. 


Refer to item 5 under Power Plant section for additional information on trim kits. 
QUESTION NO. 17 (8-3.4-4) 


Spares support for certain items of F-102 peculiar ground support equipment 
ranges from non-existent to poor. Specific equipment which is giving us trouble 
is the MC-1 Motor Generator Set; modified MC-1 Joy Compressor, Flight Control 
tester and hydraulic mules. 


COMMENT 


Spares for all items of equipment referenced have been provisioned as of this date, 
Firm design configurations, release of item descriptions and serial numbers, and 
late release of provisioning orders have all contributed to this undesirable condi- 
tion. 


Conferees questioned the rework of the SE-1061 hydraulic test stand. ADC repre- 
sentative informed conferees that the Topeka AF depot go-ahead on two items 
should be held in abeyance pending review of the Convair proposal. SAAMA re- 
quested the proposal presented in a recent conference be formally presented as an 
ECP, Firm schedule date for ECP submittal is 30 June. 


QUESTION NO. 18 (8-3.4-4) 


The rocket loading tool will not release from rocket ballast when installed in 
tube. Can ballast have two sides of nose ring cut off to allow tool to slip off 
when turned 90 degrees? 


COMMENT 


This condition can be eliminated by reworking the ballast nose to the same con- 
figuration as the nose of the rocket, Rework can be accomplished by milling or 
otherwise cutting the flat surfaces on the nose of the ballast so that surfaces are 
parallel to each other and to the longitudinal axis of the ballast. Depth of the cut 


Operations & Ground Support (cont) 


should be approximately 1/4 inch, to facilitate removal of the ST 00456 tool. This 
was the subject of an Air Force U.R. Digest,item number 75, under F-102 Air- 
craft Section I of T. O. 00-10-1, 


QUESTION NO. 19 (8-3.4-4) 


What are the capabilities of the Aircraft Hoisting Sling Assembly (8E-0892-801)? 
One incident was reported in which one of the cable ends pulled free of the swaged 


N fitting during aircraft reclamation. 


COMMENT 


The present hoist assembly was originally designed to handle an aircraft empty 
weight of 20,000 pounds with the aircraft attitude level laterally, and longitudinally 
to establish correct weight distribution at each of the four hoist attach points prior 


to beginning the lift, 


| This situation limited the use of the hoist assembly to routine maintenance use, and 

| precluded the use of the hoist assembly on operational aircraft; 1.е., aircraft гес- 

| lamation without imposing loads at, or exceeding, the designed capability of the 
hoist with the corresponding reduction of the safety factor involved. 


| 

| Convair is cognizant of the limitations of the SE-0892-801 hoist assembly and has 

| submitted ECP 6178 on 27 January 1958 to SAAMA recommending the rework of the 

| present hoist assembly to the -803 configuration. This ECP recommended certain 
rework to increase the lifting capacity of the hoist assembly to 33,000 pounds with 


| a safety factor of 3 G's. This modification as outlined іп ECP6178 will permit the 


| 

| use of the sling on aircraft at maximum military takeoff weight. This ECP has 

| been monitored to Shelby for action. SAAMA is maintaining followup on this item. 
| 

| 

| 


QUESTION NO. 20 (8-3.4-4) 


What is Convair's thinking on reducing speed of gear retraction during ground 


| 
| operation ? 


| COMMENT 


Speed of landing gear retraction with aircraft on jacks can be controlled by reduc- 
| ing the hydraulic test stand flow to a maximum of 7 gpm. If slower operation is 
desired, the stand flow may be reduced to a lesser gpm. Applicable handbooks 


will be revised to reflect this data. 
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POLICY & PROCEDURES 


QUESTION NO. 1 (8-3. 5-2) 


How can units be assured that routine technical orders are essential to the accom- 
plishment of the primary mission? Is it possible that TOC kits could be shipped to 


a central depot or Contractor agency for compliance, either during IRAN, or as 
scheduled ? 


COMMENT 


The new concept for modernizing F-102 aircraft will relieve using activities of 
TCTO accomplishment. As a matter of information, all TCTO's are coordinated 
with the Headquarters of the using command, prior to issuance. Information on 
the new TCTO concept is to be furnished to ADC representatives in July. These 
representatives in turn will orientate each of the using organizations. 


QUESTION NO. 2 (8-3.5-2) 


Time compliance and notification technical orders are overloading the maintenance 
support capabilities at this station. The original plan on Weapons System Manage- 
ment called for modification TO's to be accomplished during MOD-IRAN projects. 
Technical order compliance orders are being received in quantity, with many of 
them on a very short time accomplishment schedule. Some of this may be justified 
by Flying Safety requirements, but it appears that many of them should permit 
accomplishment on scheduled maintenance. 


COMMENT 


SAAMA is the action agency and will report current status on this item. 
Refer to comment under Question 1 


QUESTION NO. 3 (8-3.5-2) 


Urgent action TO's continue to pile up a multitude of special inspection require- 
ments at odd hour periods which do not coincide with current scheduled maintenance 
in all cases. Also, in some cases, when a fix is received as a part of an urgent 


action TO, it is rare that comment is made in the TO rescinding the special inspec- 
tion when the fix is completed. 


COMMENT 


SAAMA will take action to prevent recurrence of this type of situation. 
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Policy & Procedures (cont) 
QUESTION NO. 4 (8-3. 5-2) 


What action is being taken to improve fill rate on routine requisitions, priority code 
6 through 16? 


COMMENT 


A review of approximately 12,000 Class 02H-1 items that are all located at Middle- 
town for redistribution to all Weapon Systems is presently being accomplished. 
Screening is 45% complete and approximately 4000 items have been requisitioned 
for stock replenishment at the Weapon System Storage Sites. 


The F-102 Support Manager is also reviewing a list of 89,000 items for attrition 
at Maywood. Review is 50% complete. Of those items screened, 10% were required 
for the F-102, and stock replenishment requisitions have been submitted, 


The bulk item list prepared at the provisioning conference was received from 
Topeka, and items placed on production contracts, This action is a supplement to 
the reprovisioning actions accomplished at San Diego. The volume of this action 
represents approximately 15,000 items of which an approximate 12,000 items were 
either placed on order or stock replenishment requisitions submitted to Topeka on 
items indicating sufficient assets. 


Aggressive action will be continued in an effort to improve deliveries from all 
sources of supply to resolve critical item shortages and to increase stock replen- 
ishment requisitions when necessary. 


QUESTION NO. 5 (8-3. 5-2) 


What is being done to reduce the number of priority requisitions requiring ASI 
action to other agencies ? 


COMMENT 


The percent of priority 1-5 requisitions placed on ASI has decreased from 66% in 
October 1957 to 19% in May 1958. This decrease is the result of action taken by 
the F-102 LSSM, prime depots, and Convair to expedite delivery of critical items. 
Actions to decrease the number of ASI's being issued are continuing. These 
actions are: 


a. Weekly "Hard Core" item reviews are held at SAAMA with representation 
from Supply, Maintenance, and Procurement Directorates in attendance, 

b. High level visits to the prime depots and contractors are made to assure that 
all possible actions are taken to relieve the critical status of items involved. 
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Policy & Procedures (cont) 


The reprovisioning conference completed in March 1958 will also assist in reduc- 
ing ASI action. Partial deliveries of items procured at this conference began in 
April 1958. The volume of the 01- B buy will begin delivery in July 1958. The 
volume of the buy on vendor type items will begin in September 1958. 


It must be recognized that the precentage of ASI actions are related primarily to 
the number of priority 1-5 requests that are received for critical items. А goodly 
percentage of the ASI's issued in May 1958 were for spares on the seat ejection 
System, Firewel Survival Kits, the fitting on the speed brake, and the amplifier. 


QUESTION NO. 6 (8-3.5-2) 


The average pipe-line time for priority 1 through 5, by LOGAIR, is 8 to 10 days at 
this installation, The pipe-line time from SAAMA averages 14 days. What can be 
done to obtain a more satisfactory delivery time on LOGAIR items ? 


COMMENT 


The use of commercial air has resulted in a direct route being established to Bur- 
lington Municipal Airport. This has eliminated the necessity of off-loading at 
Plattsburg, which in the past resulted in reshipping by surface carrier during the 
winter months and by boat during the summer, 


The present policy is for SAAMA to ship AOCP/ANFE items by commercial air and 
lesser priorities by LOGAIR. Convair ships primarily by commercial air. 


Average transit time from SAAMA during May 1958 was as follows: 


Priority Shipping Mode Average Days 
1-5 LOGAIR 4,5 
11-16 LOGAIR 5.7 
1-5 Commercial Air 3.9 


QUESTION NO, 7 (8-3, 5-2) 


What is the program for delivery of 459th configuration spares for the MG-10 FCS? 


COMMENT 


Shipments of all components allocated from SAAMA were completed approximately 
1 May 1958, Complete shipping information was forwarded to Headquarters ADC 
and tactical squadrons 16 May 1958. Shipping action has been completed by WRAMA 
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Policy & Procedures (cont) 


and ASI's issued on undelivered quantities from Convair, The majority of these 
components were scheduled for delivery in May 1958. The intra-commend redis- 
tribution was to be completed by 26 May 1958. 


The retrofit of Phase II Data Link is being accomplished on the priority contained 
in ADMSV-AE2618, dated 24 April 1958. Installation systems and spares have 
been delivered to Suffolk County and McGuire. Other squadron requirements will 
be supplied as deliveries are made from Convair. 


The Data Link Table ХІ has been received from WRAMA. EAM card decks are 
being forwarded to the Defense Forces for dissemination. The table includes 
approximately 400 line items. All items which are not available at base level 
should be requisitioned with the exception of the Black Boxes. Table XI authoriza- 
tions on these items will be supplied automatically. 


QUESTION NO, 8 (8-3. 5-2) 


Will MOD-IRAN aircraft have standardized MG-10 FCS? Present 459th configura- 
tions have non-standardized MG-10 system, 


COMMENT 


This problem has not existed on 459th configured aircraft that were retrofitted in 
the MOD/IRAN program. The first such deliveries (Mar 58) as well as subsequent 
deliveries contain at least the standard minimum acceptable configuration. 
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INTRODUCTION 


The purpose of this report is to furnish information concerning 
the F-102A airplane and its armament system to assist the pilots 
and ground controllers in the employment of the weapon system. 


The report is an attempt to summarize under one cover all pertinent 
airplane performance characteristics and armament system character- 
istics to enable an overall look into the F-102A Weapon System. From 
this it is hoped that a clearer picture will be obtained on the 
capabilities and limitations of the system so that employment can be 
made in regiona of greatest potential. 


The report is divided into three (3) parts. The first part deals 
with the performance capabilities of the interceptor. The second part 
describes the armament system and its mode of operation and the third 
part discusses interception tactics. 
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PART I 


he performance data which are available on the F-102A airplane are 

necesi detailed in order to assure completeness snd consistancy. 
222 of these data by operational personnel, however, becomes quite 
difficult. The present section, therefore, attempts to comprese into a 
single section the applicable perfermance items which will describe, to the 
pilot and the ground controller, the overall characteristics of the Р-102А 
airplane. 

The performance items presented are: 

а. CLIMB SCHEDULE 

b. RATÉ OF CLIMB 


h. DECELERATION CHARACTERISTICS DURING ARMAMENT EXTENSION 
1. TIME TO ACCELERATE 

j. CRUISE CONTROL 

k, FUEL FLOW 


These items are discussed in the sections which follow. 
CLIMB SCHEDULE 
i 

In order to obtain maxima clixb rete during climb, a clinb speed is 
chosen such that maximum excess thrust is available. A Mach Number schedule 


based on this considerstion for military power and military + A/B power is 
given in Figure 1. 


It should be noted that for the military + A/B climb, a straight out 
low altitude acceleration to climb speed is not normally made. ‘The climb 
speed is reached at approximately 10,000 feet above the ground. This tech- 
nique has negligible effect upon the overall time to climb. 


RATE OF CLIMB 
Figure 2 shows the rate of climb performance of the Р-102А airplane. 


The data are plotted versus altitude for two veight conditions (1.5., 23,000 
pounds and 27,000 pounds) for military power anû for military + A/B power. 
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In determining the climb characteristics the recommended climb schedule given 
in Figure I was assumed. 


om mA Cm 


TIME TO CLIMB 


Figure 3 shows the time to climb characteristics of the airplane for 
military power and for military + A/B power conditions. ‘The data are shown 
for two (2) weight conditions (1.е., 23,000 pounds and 27,000 pounds) and 
are based on the use of the climb schedule given in Figure 1. It should be 
noted that the times given include the time for take-off and acceleration 
to climb speed. 


From the data it is seen that the effect" of weight on the times to 
climb is quite small at the lower eltitudes. Рог the higher altitudes, but 
below the ceiling, an increase in weight on the order of 4,000 pounds will 
increase the time to climb by approximately 1-2 minutes. It is to be pointed 
out however, that deviation in the climb schedule and in pilot technique can 
result in approximately the same order of magnitude of time variation. 


DISTANCE TRAVELED DURING CLIMB 


Of particular interest to the Ground Controller in vectoring an air- 
craft to a target area is the ground distance traversed by the interceptor 
during climb to altitude. Consideration of this characteristic can alter 
the tactics to be employed. 


Figure 4 shows the ground distance traversed by the interceptor for 
straight out climb to various altitudes for military power and for military 
+ A/B power. ‘The data are shown for two (2) weight conditions (i.e., 23,000 
pounds and 27,000 pounds). The distances shown do not include the distance 
treveled during take-off and acceleration to climb speed. 


Vmax CHARACTERISTICS 


Maximum speed profiles for the F-102A airplane are given in Figure 5. 
Shown are the maximum obtainable level flight speeds versus altitude for 
military power and for military + А/В power for two welght conditions (1.е., 
25,000 pounds and 30,000 pounds). These weights were chosen so as to typify 
the speed profiles at an average combat weight of 25,000;ppunds and to re- 
present the steady speed performance capability of the airplane during a 
steady 1.25 turn (1.e., approximately 30° bank). It should be pointed out 
that this does not represent the maximum tum capability of the aircraft. 
The inclusion of this is for the purpose of demonstrating the speed penalties 
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which might be expected during a normal positionihg turn. From the figure 
it is seen thet very email speed losses are encountered af a result of the 


139; turn. 


At a given power setting the speed of the aircraft is decreased when 
„a constant altitude tum is initiated. The amount of this slow down is 
"dependent upon the magnitude of the lead factor (or bank кемде) of the turn 
established. For the lower load factor turns, @teady state flight speeds 
result when the turn is held. As the load factér of the turn is increased 
а point is reached where the flight velocity dees not reach a stebilized 
value, but rather the speed will continus to decrease when the load factor 
із held, ‘The lead factor or bank angle just before this occurs, therefore, 
could serve as а measure of the turn capability of the aircraft. 


Figure 6 presents the maximum bank sggle envelope (1.е., bank angle 
which сап be sustained) at military + A/B power. The data is based upon 
&n average combat weight of 25,000 pounds. The information is put in terms 
of bank angle in order thet it can be applied directly by the pilot. 


| Figure 7 shews the maximum bank angle which can be sustained in 
military power for an average combat weight of 25,000 pounds. 


TURN RADIUS 

For а constant load factor turn, the turn radius increases by the 
square of the flight velocity. As interception flight speeds ere increased, 
therefore, ceniidereble lead my be required in turning the іпбегсерйот on 
a collision ceurse with the target. This function lies directly with the 


Greund Controller. It is therefore of importance, that the redius of tum 
capabilities of the airplane be knewn. 


For the present discussion the radius of turn capebilities are 
defined as the minimum radius ef turn which can be sustained. Computation 
of the redius of tura therefore vill be made on the basis of the maximum 
load factor (or bank angle) which can be sustained. 


Figure Û shows the radius of turn capabilities of the Г-102А air- 
plane for military + А/В power. 


Figure 9 shews the radius of turn capabilities fir military power. 
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TECELERATION CHARACTERISTICS DURING ARMAMENT EXTENSION 


The 4eceleretions which have been encountered during armament 
extension and firings with the test airplanes have been fairly small. 
From the results of several dozen armament cycling end armament extensions: 
performed with the airplane at altitudes ranging from 8,000 feet to 15,000 
fest at various speeds, the average élow down rete recorded 1s spproximately 
‚003 Mach Number per second. The cycling time from door open to deor closed 
ranged from 5-10 seconds for the above cyclings. 


TIME TO ACCELERATE 


At high altitudes closure өй the target my require an excessive 
amount of time due to a low speed advantage. ‘This is further complicated 
by the property that speed losses require considerable tim to regain at ` 
high altitudes. In order to consider this property ít would be useful to 
know the acceleration characteristics of the Р-102А airplane at varieus 
altitudes. 


Figure 10 ahows the time required to accelerate from military + А/В 
olimb schedule spred (see Figure l ) to within a .02 Mich Number of Vgax, 
(military + A/B power). The dotted line represents the anticipated direction 
of the curve at higher altitudes. This 1s due to the coming together of the 
maximum speed capabilities of the airplane and the climb schedule speed as 
altitude is increased, 


Tt should be noted that the aceeleration capabilities of the airplane 
at altitude are considerably less than at the lower altitudes. Тог 
an average acceleration rate (1.е., average rete taken from military + 
climb schedule speed to Vmax) at 15,000 feet altitude weuld be M OE wig 
„007 Mach Nuxber per second while at 40,000 feet it would be appreximately 
one seventh of this. It is obvious fram this that speed 108645 at altitudes 
would be difficult to regain. 


CRUISE CONTROL 
Cruise control requires the selection of cruise te 1 ва and the 
determination of the :$sulting radius or range performance, process can 


vary from & relatively simple operation to one which 18 refined to the point 
were it becomes impessible to resolve. 


The following section, therefere, presents cruise control techniques 

dad the tactical situation and discusses" simplified techniques wbich can be 
ied for noutactieal type flying. The distinction made between these two 
(2 types of cruise T is in the quantity being optimized. Гог the non- 
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tactical situation, it is assumed that radius is the prim concern. Рог 
the tactical situation, additional items such as target penetration and 
airplane handling qualitites need to be considered. | 


Tactical Cruise Control 


For the tactical situation considerable simplification сап be made 
to the crufae control problem by establishing standardized profiles with 
corresponding redius values, and establishing a system for determining the 
radius from base at which combat will take place. ‘The adoption of etaniar- 
dised profiles will assure the best compramise operation of the interceptor 
алд will eliminate the necessity for an operational decision at the start 
of each mission. The development and use of в system for determining the 
combat ares will establish, considering the radius capabilities of the 
profiles, а logical criteria upon which в go-né-go situation can be based 
and upon which a selection of an applicable profile can be based, 


A» а result of F-102A employment testing conducted jointly by 
Convair and ADC, tactical profiles Wave been established for the Р-ТОФА 
airplane aleng with their redius characteristics. In addition, a system 
fer determining the combat area (1.е., range to combat area) is being 
developed which empleys the principles of time triangulatien, 


Figure 11 presents the combat radius curves for the profiles 
established and describes applicable pilot procedures. 1% should be noted 
that the conbat radius figures given were obtained by considering the lowest 
performance values obtained from a compilation of the results of many missions. 
As such, the radius values given censider the range penalties of various 
tactical conditiens such as wind, variatien in pilot technique, ёж. The 
radius values given apply fer five (5) minutes of combat time. ‘This is 
considered typical for a norm&l beam type attack with rockets or radar 
missiles against а non-meaneuvering target. А fuel reserve of 1,000 pounds 

‘over base ів also included. 


/ From the figure it is seen that the profiles are divided into a high 
г altitude case (1.e., 30,000 feet and above) and а low altitude case (i.e. 
below 30,000 feet). For the high altitude case three (3) profiles apply 

j arû are noted as profile A, B, and C on the figure. For the lov altitude 

| сазе two (2) profiles apply and are neted as profile D anû E on the figure. 


| The essential difference in the three (3) high altitudes profiles 
4 is simply that profile A employes the use of full afterburning power feon 
wheels rolling to completion of attack while profile B uses full afterburning 
power from wheels rolling to target altitude (ог 40,000 feet) and profile 
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C uses full afterburning power only for take-off. For all three (3) profiles 
the climb is made to target altitude and the cruise out accomplished at 
target altitude except in the case of profile B and C when the target is 
above 40,000 feet. Іп this case the initial climb is made to 40,000 feet 
and & cruise out to the target area accomplished at that altitude. When 

the general target area is reached, a full afterburning climb is made to 
target altitude. 


The essential difference; between the lov altitude profiles (1.е., 


profile D and E) is the choice of cruise out altitude. In profile D the 
cruise out is accomplished at target altitude and for profile E the cruise 
out 1s accomplished at 40,000 feet altitude. 


The essential difference between the high altitude profileg(i.e., 


profile А, B, and C) and the low altitude profiles (1.6., profile D and E) 
is in the maximum power setting permitted for combat. In the bigh altitude 
capes full afterburning power is permitted during combat while at low 
altitude maximm-power during combat is restricted to military power. 


The cruise back techniques are identical on all profiles. A cruise 


vack speed of 250 knots indicated airspeed has been established. Where 
distence from base permits, a cruise back altitude of 40,000 feet should be 


used. 


The return portion of each profile incorporates a maximum range 


descent to в point where GCA will take over control of the interceptor. 
The descent schedule is established by reducing throttle and setting up 
300 knots indicated airspeed and 3,000 feet per minute descent, clean con- 
figuration. From 40,000 feet altitude this descent can be initiated from 
approximately 90 nautical miles from base. It should be noted that the 
descent portion of the profile does not represent a significant part of 
the profile. Higher descent schedules initiated closer to the base can be 
performed with negligible effects on fuel requirements. 


Non=Tactical Cruise Control 


Non-tactioal type cruise control considers cruise techniques which 


орбішізе radius performance as would be the case in normal cross-country 
flying or under emergency recovery conditions, The present section, there- 
fore, will discuss pertinent cruise control items in an attempt to formulate 
rules which can be applied by the pilot. The simple cruise techniques 
which follow, will result in radius performance characteristics which will 
be very nearly the maximum obtainable. 


The items to be discussed, therefore, are: 


” 
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1. Take-off and Climb Technique 
г. Cruise out "Technique 

$ Return Technique 

+, Loiter 


1. Take-off and Climb Technique 


Fuel flow tests with the F-102A airplane have shewn that 
approximately the same amount of fuel is required to climb 2 
арргесіше еу 45,000 feet for the military power condition as for 
the military + АВ power condition. ‘Therefore, unless в straight 
out climb ів planned to increase range either a military climb or 
А/В climb can be employed. In the case where а straight out climb 
18 planned fer the purpose of increasing range в military power 
climb should be mede. 


2. Cruise Out Technique 


In order to obtain maximum range, neglecting tactical consid- 
erations, the cruise out sheuld be conducted at a specific altitude 
and speed. The choice of altitude and speed are dependent upon the 
intended distance to be traversed. 


Figure 12 shows the cruise altitude envelope for the Г-102А da 
airplane with the J-57 - P-23 engine. А take-off gross weight of {| ° 
27,500 pounds is used. The envelope curve presents the distance. TRE Cw P 
altitude profile for а military climb to 40,000 feet followed by; ee id 
ола cruise ады E | 


2 


فت 


ware fusl used curves which begin vith 

| empty (1.e., 6,825 pounds censumed), 
Ши is selected such that the ratio of 
ДР fuel consumed is а maxianm. 


UO NEN consumed curves shows that this махіна 
АКА Лев as the intended distance of travel 
EM céntimes until an intended travel distance 
( ME На reached. For an intended range ef $60 
nautical miles- ater the climb is male to 40,000 feet altitude 
№ МЦ ве speed is set up. 


dic which these maxime occur are shown as the circled 


Bw figure. These points, therefore, represent the desired 
tMétitude for the various intended ranges. For exanple, 
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for an intended range of 100 nautical miles a cruise out altitude 
of 28,000 feet is indicated, while for а 150 n&utíenl mile intended 
distance a cruise out altitude between 30,000 feet and 35,000 feet 
18 indicated, For ranges of 260 nautical miles and greater the 
maximum cruise altitude of 40,000 is used. | 


In addition to а тесоийиетдей cruise out altitude there is also 

а recommended cruise out speed at each altitude. Рог any given 
altitude this cruise out speed varies with airplane gross weight. 
In general, tho recemmended cruise out speed increases with increas- 
ing airplane gross weight. The maximum change in speed vhich would 

| be required, however, amounts to approximately 4 knots per 1,000 
pounds weight change in the maximum condition and from practical 
consideratiens this effect can be neglected. In addition, the altitude 

` effects are negligible. 


The recomended cruise speed therefore can be taken as а constant. 
This constant is 275 mots indicated airspeed. 


The return techniques involve the selection of а cruise back 
speed апд à cruise back altitude. The cruise back speed can be taken 
ай а constant for all cruise back altitudes. This constant 16 275 
knots indicated airspeed. ‘The selection of cruise beck altitude is 
based upon the range back to base and the initial altitude of the 
interceptor. 


_ Рі ге 13 indicates the desired cruise back altitude. In cases 

where the ‘interceptor is located in the aren to the right of the 
"over base” lina а military оо should be made to 10,000 feet. 
This will be the optimas altitude for recovering the airàraft at 

' 40,000 fest above the base, It is sean from this, that except for 
cases where the interceytor is extremely close të the base, a climb 
to 40,000 feet is indicated. Prom this point a spiral descent can be 
mide by reducing power to idle and establishing .8 Mach indicated, 
speed brakes open. ‘This descent vill require a negligible emount 
of fuel. 


The dashed lines on the j are fuel required lines. These 
Curves represent the amount éf fuel (pounds) required for the inter- 
i ceptor to climb to cruise altitude and to cruise back to over base 
for any given interceptor lecation. ‘The maximm range descent line 
is aleo shown on the figure. In cases where thie descent is to be 
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used, the climb to cruise back altitude should be discontinued and 
the descent established when the descent line is reached. The 
descent given on the figure is established by reducing pover to 

idle and maintaining a glide speed of approximately 220 knots 
indicated airspeed. Under conditions of maximm range descent a 
distance of 90 nautical miles my be traveled from en altitude of 
40,000 feet for approximately 220 pounds of fuel. In the case where. 
the maximm range descent is employed the fuel required lines given 
on the figure will closely approximteé the fuel required to recover. 
the interceptor at sea level. ` 


Figure 14 shows a plot of distance traveled versus altitude for 
the maximum range descent. Also shown is the fuel required versus 
altitude, 


From the foregoing it is noted that the cruise back techniques 
can be reduced to essentially a single technique, that 15, e military 
climb to 40,000 feet and a 275 knot cruise back to either over base 
or to a let down line. Higher descent achedules can be performed 
nearer base with negligible fuel penalties. 


l, . Loiter 


Of particular importance under strument conditions or under 
heavy air traffic conditions when the aircraft may be required to 
hold is the loiter characteristics of the airplane. 


Figure 15 shows the predicted maximum loiter times available 
versus altitude for various amounts of fuel. In general, it is 
Been from the figure that maximum loiter times sre obtained between 
30,000 feet and 35,000 feet altitude for indicated speeds between 
210-250 Knots, 


FUEL FLOW 
The estimated fuel flow characteristics of the F-102A airplane with 


the J-57 - P-23 engine is given in Figure 16. The data is presented for 
military power, end military + A/B power conditions at various altitudes. 
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ARMAMENT SYSTEM 


Considerable information is available in various references on the 
armament system which compliments the F-102A airplane. The intent of 
this portion of the report, therefore, is to organize a part of this 
information in order to give a general description of the system and its 
various modes of operation and to discuss some of the factors affecting 
the ultimate choice of interception tactics. The items discussed are: 


&. ARMAMENT SYSTEM DESCRIPTION 
b. ATTACK MODES 


ARMAMENT SYSTEM DESCRIPTION: 


The MG-3 (-10) fire control system is installed in the F-102A airplane 
to supply all-weather intercept capability and provide high effectiveness 
in destroying enemy bombers. The associated armament consists of the 
Hughes САВ-1 radar-directed missile, the Hughes GAR-2 infra-red seeker 
missile and the 2.75 inch folding fin rocket. 


Lead-collision radar attacks can be made using the САК-1 and GAR-2 
missiles. Pursuit course attacks with the pilot manually steering and 
firing by use of the optical sight end armament trigger can be made using 
either GAR-2 missiles or the 2.75 inch rockets. 


‘fhe missile armament of the F-102A airplane is contained in two (2) 
bays with facilities for 3 missiles in each bay. Тһе basic armament 
selection is by bays, giving a capability of two salvos of three missiles 
each or one Balvo of six missiles. When the full salvo has been selected, 
the aft bay fires first, with the forward bay following.» Variability 
in armament combination is achieved by proper loading and selection of 
the armament bays for launch rather than through the selection of indi- 
vidual missiles in flight. 


The rocket armament consists of 24 - 2.75 inch folding fin rockets 
contained in the forward missile bay doors. The rockets are fired in a 
single salvo either automatically from a lead collision course (radar mode) 
or manually from a lead pursuit course (optical mode). 


ATTACK MODES: 


Three attack modes are available to the pilot. These attack modes 
are: 
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1. Lead Collision Attack (radar) 
2. Differential Altitude Attack (radar) 
3. Pursuit Attack (optical) 


Lead Collision Attack: 


A lead collision attack is the normal fire control system attack 
which puts a specific point in front of the interceptor on a collision 
course with the target. This is accomplished either by the pilot flying 
manually to position the error dot, or through steering by the automatic 
flight control system (AFCS). The distance between the interceptor and 
this specific point represents the armament travel relative to the inter- 
ceptor at impact. 


Figure 1%а shows the geometry of a lead collision attack in space 


. coordinates. In the figure T represents the computed time to impact, Vr 


< d 1742 z 


the target velocity, and Vp the interceptor velocity. At the time of 
impact, the interceptor is a distance F from the impact point. The 
angie (ХУ) between the interceptor heading and the, line of sight is 
continually decreasing and becomes zero at predicted impact. 


Figure 170 shows the same lead collision geometry in target coordin- 
ates. Relative to the target, the interceptor moves along a straight line 
course which intersects the target track at the aim point. This aim 
point is at a distance (Ут/УЕҘЕ behind the target. 


During this type of attack it is to be noted that there is a unique 
firing time associated with a specific range from the target. This range 
when sensed by the radar system assuming suitable preparation functions 
have been performed will cause the armament to be launched automatically, 
irrespective of the heading of the interceptor. Hence it is & requirement 
for an effective launch that the interceptor heading error be reduced at 
launch to a magnitude that the missile guidance can correct. 


Differential Altitude Attack: 


The differential altitude (or snap-up) maneuver can be described, 
simply, as a manually flown lead collision radar attack with missiles 


where the firing occurs with the airplane in a climbing (or possibly diving) 


attitude. 


The application of the differential altitude type attack is a means 
of employing the long range capabilities of the GAR-1 and GAR-2 Falcon 
missiles so that attacks may be accomplished against targets which are 
above the interceptor altitude. This means that a kill could be achieved 
against targets at altitudes in excess of the interception ceiling and, 
for the case where the target is within the operating altitude range of 
the interceptor, could mean that a kill can be accomplished without 
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requiring the interceptor to climb to target altitude. 


In this attack, the aircraft is flown at some initial altitude 
below the target and after lock-on the pilot manually centers the error dot 
in azimuth only. At a predetermined point in the attack, the signal for 
the pilot to pull-up (sudden shrinking of the reference circle) is given. 
The pilot then pulls up and centers the error dot in elevation as well as 
azimuth. This pute the eircraft on & lead collision course with the 
target. When the error dot has been brought within acceptable limits 
the pilot depresses the armament trigger switch and firing will occur 
at zero time to go. 


To date, only simulated attacks against targets above the ceiling 
of the interceptor have been experimented with on the Р-102А airplane. 
Calculations based on this limited amount of flight. testing which has 
been conducted have indicated that a target may be hit at approximately 
60,000 feet altitude from а differential altitude type maneuver initiated 
from an altitude of approximately 45,000 feet to 50,000 feet. 


Considerably more tests need to be performed in order to determine 
the full capabilities of the F-102A weapon system against targets above 
or below the interceptor. 


Pursuit Attack: 


The main distinction of the pursuit course type attack is that the 
interceptor is flown along a course in which the interceptor is continually 
in a proper firing position. This is accomplished on the F-102A airplane 
by the use of the optical sight. 


When launching GAR-2 missiles from a pursuit course attack the 
interceptor is continually pointing directly at the target. Missile 
preparation and launch are controlled through the armament trigger switch 
by the pilot. In the case of the 2.75 inch rockets, a lead pursuit course 
is flown in which the interceptor is continually aimed at a point some 
constant distance ahead of the target. This distance allows for the bomber's 
travel during the armament flight time. It is only of significance for 
beam attacks. 
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PART III 


INTERCEPTION TACTICS 


The Е-102А/М0-3 (-10) weapon system has а number of modes of operation 
wherein different armament selections and attacks may be employed. This 
section discusses these selections in an attempt to provide a basis for 
formulating в using doctrine. 


Тре items to be discussed аге: 


в. ATTACK MODE SELECTION 
b. WEAPON SELECTION 
c. ATTACK DIRECTION SELECTION 


ATTACK MODE SELECTION 


The selection of any one ог the three attack modes that are available 
will be dependent on several factors. It is intended in this section to 
discuss some of these factors. 


The pursuit ccurse attack ів an alternate optical mode of attack which 
may be employed when radar operation is unsatisfactory due to malfunction 
or enemy countermeasure, etc. The pursuit attack may also be of particular 
advantage when launch of tne OAR-2 (infra-red) missile or rockets are 
desired in the shortest possible time after an identification pass in the 
tail quarter. In this case the interceptor can be decelerated by use of 
Speed brake to a launching position behind the bomber. 


The lead collision attack is the basic radar mode of attack to be 
employed when: 


1. Sufficient time exists for the interceptor to be positioned 
for radar detection at or near the target's altitude, without employing 
fold-back intercept courses. 


2. An acceptable speed advantage over the bomber can be achieved 
at the target's altitude. 


The differential altitude ettack is a supplementary radar mode of 
attack which can be employed when: 


1. The bomber is flying at an altitude above the interceptor's 
combat ceiling. 


2. The interceptor is unable to achieve an acceptable speed 
advantage at the bomber's altitude and can achieve this speed advantage 
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at a somewhat lower altitude. 
WEAPON SELECTION 


The selection of the particular type or combination of types of 
armament to be launched will be dependent, to a large extent, upon the 
limitations of each type of armament and the system selection restrictions 
imposed by the pre-flight loading of the missile bays. 


Using either a lead collision or differential altitude attack against 
subsonic jet bombers, the GAR-2 missiles when launched in an appropriate 
zone astern of the bomber is calculated to have a higher kill effectiveness 
than the САВ-1. However, its use is restricted to clear-air mass or VFR 
conditions.  Launchings made with the missile line-of-sight in close 
proximity to the sun or bright cloud edges will cause guidance difficulties. 


Тһе GAR-1 missile will have all-weather capability but will be 
degraded for extremely low-altitude (below 1,000 ft.) operation and for 
operations between about 4000-7500 feet due to radar signal reflection 
from the earth's surface. 


The employment of the 2.75 inch rocket armament is unrestricted except 
for the reduction in effectiveness and the increase in the interceptor's 
vulnerability to bomber tail guns that is associated with tail quarter 
attacks. In ali circumstances the effectiveness of the 2.75 inch rockets 
will be less than а 2 or 3 missile salvo of undegraded GAR-1 or GAR-2 
missiles. 


To achieve the widest range of armament selection only GAR-2 missiles 
should be loaded in the aft bay and only GAR-1 missiles in the forward bay, 
if both types are available. This will permit selecting either bay by 
type or both bays for a single salvo of six. 


ATTACK DIRECTION SELECTION 


When the scramble signal is given, the ground controller through 
knowledge of the target location and direction, can exercise a certain 
amount of control over the position of the fighter with respect to the 
bomber. Generally the intention will be to establish the interceptor on a 
constant speed, constant heading collision course with the bomber. Selection 


of the angle between the interceptor and the bomber tracks just prior to 
detection is the attack direction selection that is being considered. 


Many factors сап be expected to come into play 1 
ay in maki = 
cular selection. Some of these factors ara: р ng any parti 
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l. AI Radar Lock-On Requirements 
2. Міпв11е Effectiveness Restrictions 
3. Antl-Chaff Requirements 
lh. Target Evasion 
ü 57” Re-Attack 


AI Radar Lock-on Requirémehts 


In almost all cases the interceptor pilot upon locking the AT radar 
onto the target will be required to steer out some angular positioning 
error Introduced by the ground controller. Positioning erras can hardly 
be avoided in view of the coarseness of the ground radar PPI presentation. 
In addition to the time for this maneuvering or steering, the fire-control 
system requires time (approximately 16 seconds minimum) to prepare the 
missile armament for launch. These times, when considered with relation 
to the closing velocity of the interceptor anf bomber, can be interpreted 
as separation distances required at lock-on for the successful launch of 
a properly prepared missile. The minimum satisfactory lock-on range will 
be different for each attack direction due to the different closing 
velocities and positioning errors. Interceptor combat altitude will play 
& part sinee steering time will increase with reduced maneuverability. 


The detection and lock-on performance of the early MG-10 radar system 
(designated MO-3) 1s expected to be satisfactory for beam attacks with 
missiles. However, significant reductions in the required lock-on range 
can be achieved by shifting the attack direction toward the tail of the 
bomber. Further improvements in radar performance are scheduled for in- 
corporation during the operational life cf the weapon system to extend the 
range of useful attack directions. 


Missile Effectiveness Restrictions 


Contours of GAR-1 probability of hit versus aspect angle which were 
Supplied by the Hughes Aircraft Company have been converted to launch 
angle using representative F-102A and B-47 speeds. Figure 18 shows these 
contours as well as the restricted zones previously discussed under the 
Armement Selection section. It should be appreciated that the attack 
direction approximates the launch direction only for the case of inter- 
ceptors requiring very little corrective steering. Actually, for present 
positioning accuracies, there is a fairly wide spread of launch angles 
(assuming many similar attacks) about a mean attack direction. In addition, 
from ADC operational tests it was leamed that the mean of this spread 
seems to be shifted toward the tail by about 19-20 degrees for beam attacks. 
Thus, we might summarize that for a beam attack direction the range of 
launch angles will be from 55 to 95 degrees off the bombers tail and for 
а 55 degree off the tail attack direction the launch angles will probably 
renge from 15 to 55 degrees off the tail. Considering these launch angle 
ranges and by reference to Figure 18 it can be seen that at high altitudes 
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against jet bomber targets, a high effectiveness will be obtained in the re- 
gion of 60 to 70 degrees off the tail. At lower altitude (below 30,000 feet) 
the beam attack will probably be the most forward attack direction. 


The GAR-2 missile launch direction is much more restricted to the 
tall cone region of a jet bomber. Effective attack directions will probably 
be restricted to those aft of about 30 degrees off the tail. Only limited 
information on the GAR-2 is available at this time and the above conclusion 
should be considered only tentative. 


The only significent effective attack direction for the 2.75 inch rockets 
is in the area of the bomber's bean. 


Anti-Chaff Requirementa 


The anti-chaff circuitry of the MG-3 (-10) will, when employed by 
the pilot to track the leading or trailing edge of the returning radar 
Signal, discriminate the target from chaff dropped astern of the bomber. 
This is possible only when the radar can detect a range difference between 
the returning signals from these two targets. Thus, when the radar 
line-of-sight is at right angles to the target track we can expect the 
anti-chaff circuitry to be in difficulty. These geometric considerations 
can be analyzed and estimates of “bred-lock" regions for chaff operations 
defined. Estimates of the critical areas for anti-chaff operations are 
quite qualitative but do indicate the attack direction region of from 
about 45 to 90 degress off the bomber's tail. Actual test operations will 
ve required to firmly establish the operational limitations on attack 
direction and the magnitudes of the degradation to be expected. 


Target Evasion 
Preliminary studies of the effecta of target maneuvers during the 


final moments of the attack phase have been made. At this time ^. са 

be stated that target maneuvers toward the interceptor will be most damaging 
оп а beam attack due to time compression and launch errors. If detertion 
and lock-on can be achieved early enough to avoid the problems of aborting 
missile preparation due to time compression the angular launch errors are 

в minimum for attack directions about 45 degrees off the bomber's tail. 


Re-Attack 

| The first pass attack direction will be very significant in determining 
the re-attack capabilities of the interceptor as they are limited by fuel 
considerations. Any factor which contributes to interceptor travel after 
launch at right angles to ог in the opposite direction to the tomber's path 
seriously compromises the overtake capabilities of the interceptor. From 
this consideration an initial attack direction towards the tail of the 
bomber should be selected (perhaps 45 degrees off the tail). Particular 
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consideration should be given to economy of fuel in the cruise-out 
phase. 
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FIGURE 2 


RATE OF CLIMB PERFORMANCE 
F-102A AIRPLANE 
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FIGURE 3 


TIME TO CLIAB TO ALTITUDE FROM BRAKE RELEASE 
F-102A AIRPLANE 
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FIGURE 4 


DISTANCE TRAVELED DURING CLIMB 
F-102A AIRPLANE 
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FIGURE 5 


AIRPLANE MAXIMUM LEVEL SPEED ENVELOPE 
F-102A AIRPLANE 
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FIGURE 6 
| MAXIMUM SUSTAINED BANK ANGLE (LOAD FACTOR) 
F-102A AIRPLANE 
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FIGURE 7 
MAXIMUM SUSTAINED BANK ANGLE 
(LOAD FACTOR) 
F-102A AIRPLANE 
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FIGURE 8 
MINIMUM TURN RADIUS 
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ICLIMB TO TARGET h (WHEN TARGET IS 4. FULL A/B CLIMB TO TARGET h (WHEN TARGET IS 
| ABOVE 40,000 FEET) ABOVE 40,000 FEET) 
, COMBAT 5. FULL A/B COMBAT 

OT RETURN AT 40,000 FEET 6. Vi = 250 KNOT RETURN АТ 40,000 FEET 

| = 300 KNOT В/О = 3000 FPM 7. DESCENT V; = 300 KNOTS R D -3000 FPM 
| 
| PROFILE D PROFILE E 

TAKE-OF F 1. FULL A/B TAKE-OFF 

CLIMB TO TARGET h 2. FULL A/B CLIMB TO 40,000 FEET 

ЗЕ OUT AT TARGET h 3. M, 7.86 CRUISE OUT AT 40,000 FEET 
ICOMBAT 4. DESCEND TO TARGET h 


x V; =300 KNOTS В/О = 3000 FPM 
jor RETURN AT 40,000 FEET 5. MILITARY COMBAT 
; = 300 KNOTS 6. V; = 250 KNOT RETURN AT 40,000 FEET 
7. 


| ЕРМ DESCENT V; = 300 KNOTS 
R/D = 3000 FPM 
| Š 5 — d.. w a ” 
) е: A HET EIE: > - Sema у OP 
e mI um я 
| SYMBOLS : 
| А/В AFTERBURNING POWER — 
h ALTITUDE c 
Vi INDICATED AIRSPEED 77 


R/D RATE ОҒ DESCENT 
FPM FEET PER MINUTE 
Mi INDICATED MACH NUMBER 
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NOTES: 


SE OF PROFILE G AND C WHEN THE TARGET IS ABOVE 40,000 FEET, THE INITIAL CRUISE OUT I5 ACCOMPLISHED 
FEET AND A FULL A/B CLIMB MADE TO TARGET h WHEN THE GENERAL TARGET AREA IS REACHED. 


INGE BACK TO BASE PERMITS THE CRUISE BACK SHOULD BE MADE AT 40,000 FEET. 
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FOREWORD 


This report was prepared by General Dynamics //Convair, San Diego, California, 
under USAF Contract No. AF 41(608)-37105. This contract was initiated under 
Engineering Task SANE-66-F 102-1 "Class V Modification 1797 Extended Range 
Capability F-102 Aircraft", The report covers Phase I of the task “In-Flight 

M Refueling". The work was administered under the direction of the Service Engineering 
Division, Directorate of Material Management, San Antonio Air Material Area, 


Kelly Air Force Base with Captain Lee Smith acting as principai engineer. 


Acknowledgement is made to the support provided by Colonel R. A. Williams 
of the 82nd Flighter Interceptor Squadron at Travis Air Force Dase, California, 
in supporting the flight test program and to Major E. Archer (SAAMA) and Captain 


L. Mize (82nd FIS) who participated as the test pllots for the program. 
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ABSTRACT 


This report presents the test results of the preliminary investigation conducted to 
determine the feasibility of incorporating a probe and drogue in-flight refueling system 
for the F-102A, the design and prototype installation features of the system, the test 
results of ground refueling through the in-flight refueling probe, the structural сот - 
ponent test conducted and the results of various analyses (aerodynamic drag, stress, 
vibration and weight and balance) conducted on the system. Data and flight teat 
results are also presented on the flight tests conducted on the prototype aircraft by 

the USAF. 


The feasibility of incorporating a probe and drogue system was successfully proven. 

A simple externally mounted system was designed and installed on a prototype air- 
craft, It incorporated a tripod assembly for supporting the probe, a length of tubing 
attached to and running aft along the dorsal fairing and cutout in the fuselage for 
connecting the refueling tube to the basic ground, single point pressure refueling system 
located in the engine compartment. 


The prototype installation ground and flight tests revealed satisfactory results from a 
refueling time and fuel replenishing quantity standpoint. 


The two ground tests showed a refueling capabllity of 6350 and 6400 153 іп 4.6 and 5.1 
minutes respectively with a simulated engine consumption rate of 3020 and 3150 Ibs/hr. 
Flight testing indicated refueling capability to approximately 6200 to 6300 lbs. as in- 
dicated on the fuel gauges. The static test of the probe was successful and proved its 
capability of meeting the design limit loads established by SAAMA /SANE. 


Flight testing revealed two problems with the installation (1) a high noise levei generated 
from the airflow over the struts of the tripod, and (2) a degradation in the effectiveness 
of the right hand speed brake causing a yawing moment to the left when the speed brakes 


were extended at high speeds. The noise probiem was eliminated. Although a shroud 


was installed over the tubing mounted on the dorsal subsequent flight testing revealed 
that no apparent improvement resulted. At the direction of SAAMA no further effort 
was expended. Correction of the yaw condition 1s possible by a small amount of rudder 
trim; therefore, this will be the operational procedure when the IFR system is installed. 


Installation of the production kits 8t Travis AFB revealed minor modification problems that 
were readily resolved. A total of 27 kits were installed at Travis and 7 at Portland. 


During the initial training flights with the IFR system, seven incidents were encountered 
wherein the system design limit loads were exceeded. These resulted in failed Jo-bolt 
attachment of the lower support fitting at Sta. 266. After the initial flights, no additional 
incidents were encountered. Standard repair procedures were instituted, 


The prototype installation aircraft (57-0815) encountered fuselage skin fatigue between 
Sta. 202.25 and 209.25. To preclude similar failures, all IFR aircraft were modified 
by riveting an external aluminum doubler over the general area of the failure. 
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` ABSTRACT 
Continued 


A removable installation of an additional 5 liter LOX converter in the L.H. side of 
the armament bay and associated hardware was connected to the existing system. 
This provided the extra capacity required for extended in-flight refuelimg operations. 
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SECTION I 


INTRODUCTION 


The purpose of this report is to present the results of the program conducted in accord- 
ance with SAAMA Engineering Task SANE -66-F 102-1 under USAF Contract AF 41(608)- 
37105 per engineering services exhibit SANE 139. The task title was "Class V Modifi- 
cation No, 1797 Extended Range Capability F-102 Aircraft". There were two phases 
involved, however, only Phase I, titled “In-Flight Refueling”, was to be pursued. Phase 

H pertaining to "Missile Bay Tanks", was not to be accomplished until directed by SAAMA/ 
SANE. This report only covers Phase I. 


Prior to the issuance of the above task, preliminary meetings on extending the range of 
the F-102 aircraft were held between SAAMA and Convair representatives on 21 and 22 
September 1965 at General Dynamics/Convair. The basic design philosophy and require- 
ments were discussed for three potentia] means of increasing the range. Area cost 
estimates were also submitted at that time for the [n-Flight Refueling and Missile Bay 
Tank approaches. The basic approach to the task was that it was to be a quick aud dirty 
installation accomplished in minimum time at minimum cost and to be readily removable. 


Task 1 was received on 16 November 1965. Phase I of the task was established to inciude 
the design, prototype and flight testing of In-Flight Refueling (IFR) capability in the 

F -102A aircraft using the probe/drogue system, The program was to be accomplished 

оп an expedited basis for maximum schedule compression. The detail requirements for 
the design, prototype, ground testing and flight testing portions of Phase I are listed in 

the Reference (1) TWX which was issued on the basis of the Task I description released by 
SAAMA. F-102A, S/N 57-0815, was assigned to this program on 17 November 1965 

from the Convair Service Center. 


Based on the milestone target dates set up in the Task I description which called for 
completion of the prototype in 21 days and flight test in 35 days from go-ahead, Convair 
established 9 December 1965 (20 working days) for completion of the prototype and 

21 December 1965 (30 working days) for completion of the flight test, Completion date 
for the prototype included the fuel system tests, the structural component test, weight 
and balance check and pre-flighting of the aircraft, 


Section П of this report covers the requirements for the design and installation portions 
of the program and the various tests and analyses required. 


Section ПІ covers the flight test portion and includes the tests conducted at Travis AFB 
and at San Diego. 
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SECTION I 
INTRODUCTION -Continued 


Section IV pertains to the IFR system fairing installation requested by SAAMA /SANE 
subsequent to the initial flight tests couducted at Travis. The section covers the design, 
prototype installation, flight tests and test results. 


Section V díscusses the service experience from a kit installation, service problems 
and flight time standpoint. 


The report also contains five appendices which, in themselves, are separate reports 
of the individual tests and analyses conducted during the program. They are included 
in order to provide a single document covering the overall task. 


The order of presentation of the various portions of the report follows the actual program 
pattern. This approach provides a desirable continuity in the report. 


During the period of time in which the prototype aircraft was located at Convair, proper 
security measures were required to safeguard the classified electronic equipment in- 
stalled in the aircraft. The measures used included the posting of 24 hour guard pro- 


tection and the removal of the equipment with its subsequent placement in a bonded 
storage area, 
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SECTION П 


IFR SYSTEM DEVELOPMENT 


Refueling Feasibility Tests 


Upon receiving the prototype aircraft (S/N 57-0815) on 17 November 1965, it 
was immediately set up for a ground test to simulate aerial refueling through 

the existing ground refueling system with tank booster pumps running and engine 
fuel consumption conditions simulated. The basic purpose of the test was to 
determine that pressurized liquid fuel would flow uninterrupted to the engine from 
tanks #3L and R during aerial refueling into the same tanks simultaneously. 


The tests were successfully completed on 18 November 1965. The results showed 
that starting with only 1000 Iba of fuel in both №. 3 tanks and a ў 5 degree aircraft 
angle of attack, it was possible in two of the four tests, to refuel to a maximum of 
6400 ibs. with two different simulated engine consumption rates in approximately 
four minutes, The feasibility of an IFR system was thereby proven. 


For complete details of the test set-up, test procedure and test results see 
Appendix I of this report. 


Design, Mock-Up and Prototype Installation 


The design of the IFR system was initiated on 16 November 1965 and the mock-up 
on 17 November 1965. To meet the maximum schedule compression authorized 
for the program, engineering sketches were used for establishing the design. 
Complete continuity of the design was maintained by revisions to the sketches. 
These data were used as the basis for releasing the parts for production. 


The design philosophy of a"quick and dirty," easily removable installation and 
basic system configuration were established prlor to initiating the mock-up. The 
design,mock-up and prototype installation were carried out simultaneously during 
the program. In keeping with the task requirement that the IFR system design 
allow initial kit production and installation on 35 aircraft in the least practical 
time, it wag necessary to fabricate a prototype part and a production sample. 

As the prototype installation progressed, production parts for the kits were fabri- 
cated in accordance with the production samples and the design sketches, 


A check was made of a number of F-102A aircraft located at the Convair Service 
Center to determine possible variations in skin contour, rivet patterns, frame 
spacing, ес, in order to minimize installation problems. 


In keeping with the other task requirements, system design consideration was 
given to the following: (1) a kit type modification to be installed for ferry missions 
(2) usage of an MA-2 (GF AE) nozzle (3) refueling internal wing tanks only (4) day- 
time aerial refueling only (5) no subsonic restriction of F-102A operation (6) kit 

to be readily removed from the aircraft with subsequent return to unrestricted 
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SECTION II 
IFR SYSTEM DEVELOPMENT 
B. - Continued 


tactical configuration (7) use of standard hardware (8) no compromise in ground 
or flight safety and (9) probe design for limit loads of 2000 158. radial plus forward 
and aft 1000 Ib. axial loads applied at the nozzle. 


The IFR system installed on the prototype aircraft was designed in accordance 
with the philosophy and requirements mentioned above, The system can basically 
be divided into four main areas as follows: (1) internal tubing installation in the 
engine compartment (2) external tubing installatlon mounted on the dorsal fairing 
(3) probe tube instaliation and (4) tripod and torque tube support installations. 


To accomplish the internal tubing installation, the engine was removed. This was 
done to insure good accessibility in the engine compartment for determining the 
optimum tube routing, support and clearance, The one and a half inch tubing from 
the refuellng adapter to the wing tanks was redesigned and replaced. (Existing 
hardware was used wherever possible) The IFR connection to the refueling line 
was made on the right-hand side of the engine compartment in the line connected 
to the right wing tank valve. The one and a half inch internal tubing was connected 
to the external pipe through the right-hand aide of the fuselage at airplane Sta. 
494, 60 and terminated in a coupling connection at Sta. 490.85. The internal in- 
stallation is shown in Figures 1 through 3. The two inch external tubing mounted 
on the dorsal fairing consisted of two sections and supported by brackets at ten 
locations. It extended forward to a coupling connection at approximately Sta, 408.5 
and then to Sta. 281.0. Here it terminated in a coupling connection with the probe 
tube assembly, The external tubing installation is illustrated in Figures 4 and 5. 
Details and assemblies of the internal and external parts and their installation are 
shown in References 2 through 22, 34 and 35. Prior to installation, ali tubes were 
pressure checked at 120 psig. 


When the external portion of the IFR system is removed, a separate upper access 
door (Reference 32) is used to cover the fuselage opening after the internal to 
external tübing assembly (Reference 18) is removed. A lower access door, also 
at Sta, 494.60 (Reference 33), was incorporated for accessibility to the first 
coupling within the engine compartment, When this connection is broken, a plug 
assembly (Reference 36) is used to seal off the internal tubing installation, 
thereby, permitting normal operation of the aircraft refueling system in the 
unrestricted tactical positlon. 


The probe tube installation initiated at Sta. 281.0 and followed the dorsal fairing 
to a point forward of Sta. 266. There,it bent outboard and upward to a new center 
line position approximately 21.5 inches from the original centerline. Supporting 
lugs were welded to the tube at Sta. 266. In addition, load carrying collars were 
welded to the tube at approximately Sta 185 and 195. These collars are located 
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SECTION II 
IFR SYSTEM DEVELOPMENT 
В - Continued 


fore and aft of the sleeve support on the tripod assembly. At the forward 

end of the tube an adapter section was welded to it which provided means 

for attaching the MS 24356 nozzle (MA-2 type). The nozzle was positioned 

at Sta. 140, B.L. 38.00 and W.L. 41.00 In a 5° nose down attitude as directed 
by SAAMA. A tripod assembly formed the main structural support for the 


tube, The tube was supported іп a ten inch long sleeve that has a center position 


located at Sta. 190. In addition, a tube support installation was located at Sta. 
266. This support was required to eliminate a torque condition encountered in 
the probe tube installation during the first structural test. This problem is 
discussed in further detail in Paragraph D of this section and in Appendix III. 


Figure 5 of the Appendix illustrates the tube support installation. Details and 
assemblies of probe tube, tripod and tube support are shown in References 23 
through 31 and 38 through 44. The tripod and probe installations are shown in 
Figures 6 through 8. 


In keeping with the philosophy of a'quick and dirty"installation, the finish re- 
quirements for the various parts of the system were kept to a minimum. In- 
ternal and external tubing were Alódjued, the brackets were fabricated of alclad 
and the stee{ tripod assembly, probe tube and tube support were painted with 
Rustoleum. 


The references mentioned above pertain to the Class I drawings that are being 
furnished for this program. Reference 37 will be the top drawing for the com- 
plete IFR system, Reference 45 covers the modification instructions used for 
accomplishing the kit installations. 


Ground Refueling Tests 


After completing the prototype installation on 7 December 1965, the simulated 
aerial refueling test was successfully accomplished on 8 December 1965, The 
results of the two ground tests showed that starting with only 1000 Ibs. of fuel 
in both No. 3 tanks and a # 5 degree aircraft angle of attack, it was possible to 
refuel to a capacity of 6350 and 6400 lbs. in 4.6 and 5.1 minutes respectively 
while simulating engine consumption rates of 3020 and 3150 ibs/hr. A fuel 
pressure leak check of the system was accomplished prior to the test. No in- 


dications of surge pressure problems were encountered during the test. Figure 9 


shows the fuel adapter installation used on the IFR probe for connecting to the 


refueling truck. The adapter, Model 6A-2B, P/N 208050, S/N 07055 was obtained 


on loan from SAAMA. Figure 10 shows the defueling portion of the fuel test set- 


up and the pressure gauges installed in the refueling lines in the engine compart- 


ment. 
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SECTION II 
IFR SYSTEM DEVELOPMENT 
C. -Continued 


For complete details of the test set-up, test procedure and test results see 
Appendix II of this report. 


Structural Test of the Probe 


A structural component test was performed on the probe and support fittings to 
verify the capability of the units to withstand design limit loads of 2000 Ibs. radial 
plus forward and aft 1000 ib. axial loads applied at the nozzle. These loads were 
resolved into a resultant load acting at an angle of 26°34' from a transverse axis. 
This resultant load was first applied in an outboard-aft direction and then in an 
inboard-forward direction, 


The first tests on 7 December 1965 revealed the existence of a torsional load in 
the probe which caused the probe tube to react in a torsional manner, restricted 
only by the friction induced by the tripod probe clamp. This friction was in- 
sufficient to sustain 100% limit load. Therefore, Ше test was discontinued before 
the maximum load was reached, The system design was modified to incorporate 
a torque off-setting tube installation (References 38 through 44) at airpiane Sta. 
266.0. The second test on 8 December 1965 was successfully completed. 


For complete details of the test set-up, test conditions, test procedure, etc. 
see Appendix III of this report. 


Aerodynamic Drag of the System 


Ав required by the task description, an aerodynamic analysis of the drag created 
by the IFR system was accomplished. In addition, aircraft performance based 
on the estimated drag was also investigated. 


The estimated aerodynamic drag was practically substantiated using the available 
data obtained during several of the evaluation and ferry flights of the prototype 
aircraft. It was about twice that of the external fuel tanks. Airplane performance 
calculations for a typical ferry mission, based on the estimated drag, with and 
without a headwind are included in the analysis. For the typical mission of 2100 
nautical miles that was assumed two or three ineflight refuelings would be re- 
quired depending on the headwinds encountered. 


For complete details of the analysis, results and conclusions see Appendix IV 
of this report. 
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IFR SYSTEM DEVELOPMENT 


Stress Analysis of the System 


A complete stress analysis of the IFR system load carrying members was 
accomplished as required by the task description, The airloads encountered 
by the system were taken into consideration for both the refueling and non- 
refueling conditions. 


For further details of the calculations and the results see Appendix V of this 
report. 


Vibration Analysis of the System 


The natural frequencies of interest of the in-flight refueling system of the F-102A 
consisted of a first bending mode of approximately 1.4 cps and a second mode of 
12.9 cps which is predominantly a cantilever bending of the tubing forward of the 
tripod support, The first mode, 1.4 cps, 1s predominantly a first bending mode 
of the tubing b£tween the tripod and a point approximately 110 inches aft where 
the tubing first contacts the fuselage. This frequency is considerably below, 1/6, 
the first airplane mode and would therefore not be excited, The cantilever mode 
of the probe, 12,9 cps, lies very close to a fuselage mode of the airplane, How- 
ever, the point of attachment to the fuselage is NON. close to a fuselage node and 
therefore would not be excited. 


Preliminary flight tests have shown that the system is satisfactory except for a 
noise generated by the shedding of Karman vortices from the tripod. These 
vortices, which are functions of the velocity of the air and the tube diameter, 
produced a frequency which was in the audible range. These vortices if broken 
into many smaller vortices can raise the frequency above the audible range. 


Weight and Balance 


The aircraft was not weighed prior to starting the program; however, a weight 
record was maintalned of the aircraft parts removed and the IFR system parts 
installed. This procedure established a baseline weight increase for the air- 
craft, For the fixed components installed, there was а welght change of 4/770 52.02 
pounds, For the removable external probe, plumbing and supports, there was 

a weight increase of 141 pounds. 


A weight and balance check of the prototype aircraft with the IFR system installa- 
tion was accomplished оп 9 December 1965. The weighing was carried out on a 

set of aircraft platform scales with no adverse wind conditions. Both Т.О. 1-18-50 
(Reference 47) and T.O. 1-1B-40 (Reference 48) were used in complying with the 
weight and balance data required to be furnished. 
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IFR SYSTEM DEVELOPMENT 
H-Continued We 


du EST S mE Ni 
“the balance change ве шеца from the weight added was as follows: N 


1. Fixed Components 
M 


a) Change in basic, weight 7.0 pounds “. 
b) Moment arm . 476.0 inches 
C) Changé in piste moment 3.3 inch~pounds/1000 


2. Removable ponents t | 


а) Change h basic weight 141.0 pounds A 


b) Moment arm 219.0 inches | | \ 
с) pe in ‘basic moment 30.9 inch-pounds /i000 | 
L ч 
` The above. өнеге і8 ‘ghown in Charts C and E of T.O. 1-1B-40. The 4 
installation of Ше system altered the aircraft center of gravity as follows: À 
(1) the‘nost aft permiseibié. takeoff С.С. at engine start with external fuel 
is 30.6% МАС, and (2) the aft permissible takeoff С.С. at engine start 
and without external fuel or tanks is 29.7% MAC. The C.G. data is also 
Shown on Chart E. 
xu my fl) x 


' The above weight. and balance data were included in the weight and balance 


record for the prototype aircraft prior to its departure on 10 December 1965 
to. Travis AFB. еу à | 
4 (etes i 


Reliability, Maintainability and Safety 


The following Product Effectiveness inputs have been prepared and are hereby 
submitted for the F-102A in-flight refueling system. 


RELIABILITY 


The reliability of the in-flight refueling system was demonstrated under actual 
in-flight refueling conditions. Based on 160 refueling cycles with no system 
failures attributable to the in-flight refueling system components, the minimum 
system reliability at a selected confidence level can be determined by the 
following expression: 


SECTION II 
IFR SYSTEM DEVELOPMENT 
], > Continued 
x (f + 1), ec 
R = ` ler] 
minimum e 


where: R Probability of successful in-flight refueling system 
operation. 
х2 Chi square variable 
f Number of failures occurring during testing that are 


attributabie to component failure 


e Confidence level at which the test data is to be 
evaluated 

с number of refueling trials (trials that are terminated 
for other than component failure are considered to be 
"no-trial") 


The reliability of the inflight refueling каше ata 90% confidence level is then: 


pun = 4.60517 


ЕМИЕ 2(160) — TR =, 986 


This high demonstrated reliability is considered to be a function of careful attention 
to reliability in design, simplicity of design and use of service proven parts. 


MAINT AINABILITY 


The in-flight refueling system is intended to be used only for ferry missions, Conse- 
quently, there is considered to be по mmintainability requirement associated with it. 
Installation and removal of the external refueling plumbing can be accomplished with 
standard tools. No special personnel skills or training are required for installation 
or removal of the external plumbing. 


SYSTEM SAFETY 
Review of the design and analysis of the available flight test data has determined that 
system safety has not been compromised by this installation for a ferry mission of the 


F-102A. The hazards normal to an ineflight TENEIRE operation have neither been re- 
duced or increased. 
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SECTION Ш 


FLIGHT TESTING OF IFR SYSTEM 


Flight Tests 


The installation of the IFR system and all the associated tests required were 
completed on 9 December 1965 as originally scheduled. A pre-flight check- 

out on 9 December revealed two problems: (1) low point drain valve leakage 
from the Мо. 1 left-hand tank and (2) indication of a variation in fuel flow be- 
tween the left-hand and right-hand wing tanks through the flow equalizer. The 
leakage probem was corrected by replacement of the “o''-ring seal. A second 
engine run was made for Maj. E. Archer and the flow differential was found to be 
minor. Prior to take-off on 10 December 1965, another engine run revealed a 
negligible difference in the readings of the fuel tank quantities that was within the 
accuracy range of the gauges. With these two conditions resolved, aircraft 
take-off was accomplished on 10 December 1965 per schedule by Major E. Archer 
for flight to Travis AFB. The flight plan called for a 15 to 20 minute local 

flight checkout of the system; however, no problems were encountered and the 
aircraft headed for Travis. 


Flight testing of the F-102 In-Flight Refueling Probe was accomplished at Travis 
Air Force Base and at San Diego, California, during a nine-day period from 10 

to 18 December 1965, The test program consisted of a series of eight test flights 
and three ferry flights as shown in Table I. These flights were accomplished 

to verify the operation and function of the refueling system and to obtain qualita- 
tive data on aircraft flight characteristics and performance. All the program 
objectives were achieved with the exception of a low-altitude (10, 000 feet) re- 
fueling operation, Difficulty with the test aircraft landing gear system forced 

the cancellation of the low-altitude refueling flight, and air traffic control problems 
coupled with the compressed time schedule for testing precluded further attempts 
to achieve this point. - 


———————————M -- 


Test Results 


Approach and contact techniques were developed for normal and heavy tanker gross 
weights. Analysis of chase aircraft motion picture film failed to reveal any ad- 
verse airflow characteristics in the vicinity of the refueling probe that would affect 
the stability of the tanker drogue. Contact with the tanker aircraft was maintained 
for periods of time up to seven minutes, and it was felt that longer contact periods 
could be maintained with no particular difficulty. The optimum altitude was found 
to be between 29, 000 feet and 31, 000 feet at indicated airspeeds between 280 knota 
and 293 knots. A total of 38 in-flight refueling hook-ups (dry and wet) were accom- 
plished by Major Archer and no problems were encountered with the system from 

а structural and operational standpoint. 
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SECTION III 
FLIGHT TESTING OF IFR SYSTEM 
B- Continued E 


Fuel was transferred in Var ying quantities 1p to and including the maximum 
allowable (approximately 6200 to 6300 lba, aboard as shown on aircraft in- 


struments). Particular ‘effort was made“to observe venting and siphoning 

spray patterns for possible Interference with pilot visibility and for impinge- 
ment in the ша Ке duct areas. No such impingement was observed, With the 
test aircraft loaded to maximum fuel capacity, a siight amount of instability 
was experienced when the refueling drogue was disengaged; however, this 
phenomenom was not felt to be a problem since recovery was effected with ease 
and did not require any special technique on the part of the pilot, 


The refueling probe as installed on the test aircraft resulted in a loss of effective- 
ness of the right hand speed brake and a consequent yawing moment to the left 
when speed brakes were extended, This yaw can be corrected through the use 

of rudder trim, and was not felt to be a problem. 


The only major problem was that of audio noise generated by air flow through and 
around the probe support tripod and its associated bracketry. This noise was 
determined to be a function of "а" and was apparent at 230 - 300 KIAS between 
10, 000 and 30, 000 feet altitude. Since these flight regimes encompassed an 

area of critical radio communications (approach and departure control), it was 
felt that a fix was required. 


A limited amount of qualitative aircraft performance data was obtained on a by- 
product basis to provide mission planning information. The test aircraft was 
flown on reciprocal headings at consistent power settings and paced by a non- 
modified aircraft in order to determine a rough-order incremental drag value. 
The only definitive performance degradation appeared to be an Increased fuel 
consumption of approximately 300 pounds per hour. 
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SECTION II 


FLIGHT TESTING OF IFR SYSTEM 


B-Continued 


FLIGHT NO. 


Ferry #1 


Flight 1 


Flight 2 


Flight 3 


Flight 4 


Flight 5 


Ferry #2 
Flight 6 


Flight 7 


Flight 8 


Ferry #3 


Е-102А IN-FLIGHT REFUELING TEST 


FLIGHTS 


DATE 


10 December 1965 


12 December 1965 


13 December 1965 


14 December 1965 


14 December 1965 


14 December 1965 


16 December 1965 
16 December 1965 


18 December 1965 


18 December 1965 


18 December 1965 


efi- 


OBJECTIVE 


Basic flight characteristics 
Aircraft shakedown and FCF 
Ferry to Travis AFB 


Flight characteristics 
Simulated in-flight refueling 


In-flight fuel transfer 
In-flight fuel transfer 
NLG malfunction 
Procedures development 
In-flight fuel transfer 
Maximum fuel transfer 


Procedures and technique 


Aircraft performance degradation 
Flight characteristics | 


Ferry to San Diego 
Flight characteristics noise fix 


Flight characteristics gloved cowl 
Flight characteristics noise fix 


Flight characteristics noise fix 
Flight characteristics gloved cowl 


Ferry to Travis AFB 
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SECTION III 
FLIGHT TESTING OF IFR SYSTEM 


C. 


System Changes 


As a result of the audio noise and yaw problem with speed brakes extended, 
it was recommended to Travis on 14 December 1965 to conduct a flight teat 
with the following changes incorporated: (1) removal of the aft torsion strut 
at Sta. 266 (2) addition of .030 neoprene sheet stock in the saddle and the 
saddle fastened tightly and (3) installation of a coarse grade of cloth backed 
sandpaper to the trfpod assembly struts. 


Change #1 aft to reduce drag and #2 and 3 for elimination of the noise, Only 
the first two changes were accomplished -because of the unavailability of the 
sandpaper, Flight No. 5 on 14 December revealed no improvement in the 
conditions. It was decided by SAAMA to return the aircraft to Convair for 
addition of fairings. These were thought to be required to minimize the speed 
brake degradation and eliminate the noise, The aircraft was ferried to Convair 
by Captain L. Mize on 16 December 1965. 


After aircraft arrival, a Type A, coarse, non-skid, safety walk material 
fabricated by Minnesota Mining and Mfg. Company was installed on the tripod 
assembly struts, An application of cement was made to the back side of the 
coating material and the material hand formed around the full length of each 
strut with the seam on the aft side. A pressure sensitive tape was then used 

to hold the coating material in position. Test Flight No. 6 was made later that 
afternoon, The pilot subsequently reported that the cae material effectively 
eliminated the noise problem. 


During the time the fairing installation was being accomplished (16 and 17 December 
1965), an improved procedure for installing the strut coating material was in- 
vestigated. It was decided to use a procurable 2 inch wide strip of similar 
material having an adhesive backing, thereby, eliminating the need for a cement 
and the associated strut preparation, A spiral wound wrapping technique was 
used as shown in Figure 11, Test Flight No. 7 on 18 December 1965 revealed 

the return of the noise problem. The only changes incorporated on the aircraft 
from its previous test flight were (1) the installation of a shroud over the IFR 
tubing mounted on the dorsal fairing, and (2) the spiral wrapping on the tripod 
Struts. The spiralty wrapped coating material was removed and the original 

hand formed material re-installed. Test Flight No. 8, also conducted on 

18 December, indicated that the noise problem was eliminated again. The only 
obvious conclusion was that the fightiy wrapped struts did not break up the Karman 
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SECTION Ш 4 


FLIGHT TESTING OF ж SYSTEM 
C - Continued 


vortices as effectively and did not raise the frequency of the sound above the 
audible range as well as the original, looser fitting material. Accordingly, 
the original procedure was used for the production kit installations. 
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L SECTION IV 


Me SYSTEM FAIRING INSTALLATION 


Design and Prototype 


Preliminary notification was received by telephone from Travis AFB on 

14 December 1965 regarding the installation of IFR fairings to overcome the 
speed brake degradation. As mentioned in Section III, the aircraft was re- 
turned to Convair on 16 December. During the interim period, design investi- 
gations were initiated in order to comply with the SAAMA request that the 
installation be accomplished on an expedited schedule. The decision was made 
to only install a fairing over the tubing running along the dorsal. Fairings for 
the support brackets were to be investigated but not incorporated at this time. 


After completion of Test Flight No. 6 on 16 December, the aircraft was prepared 
for this installation. The fairing was mounted on the dorsal over the external 
tubing. Aerodynamically profiled half-cone sections were used at the forward 

and aft ends to provide a streamlined contour to the dorsal skin, Exclusive of 

the half-cone sections, the fairing was fabricated in four sections of approximately 
equal length. On the aircraft, the two center sections were riveted together; 
however, for production, the optimum installation would be to make them separable. 
The preiiminary layout drawing of the fairing (Reference 46) reflects this feature. 
Two sets of the fairing assembly were fabricated. One was installed and the other 
served as a production sample. The fairing installation on the aircraft is shown 

in Figures 12 and 13. It was completed late in the evening on 17 December. 


Flight Tests 


The aircraft was checked out and prepared for flight on 18 December 1965 to 
conduct an evaluation of the fairing installation relative to its effect on the speed 
brake degradation problem. Weighing of the aircraft was not necessary again 
as weight figures for the various parts of the fairing were maintained during 

the installation; consequently, the effects on aircraft weight and balance were 
readily available prior to flight. The total fairing weight was 18 pounds. Test 
Flights No. 7 and 8 were accomplished by Captain L. Mize. Captain L. Smith 
of SAAMA/SANE was present to witness the, flight tests. 


Test Results 
In a debriefing with Captain L. Mize after Test Flight No. 7, he reported that 
the speed brake degradation problem did not improve. After Test Flight No. 8, 


the same statement was made. A thorough inspection was made of the fairing 
after each flight and there was no indication of any loosening or failure. 
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SECTION IV 


IFR SYSTEM FAIRING INSTALLATION 
C = Continued 


Captain L. Mize stated that from an aircraft performance standpoint there 
appeared to be a slight improvement with the fairing; however, subsequently 
this was not found to be the case, After the flights, approval was obtained 
from Captain L. Smith to return the aircraft to Travis AFB. The ferry flight 
to Travis was accomplished along a similar profile route used for the flight 

to Convair to obtain a performance comparison. The results reported by 
Captain L. Mize on 20 December 1965 revealed a slight performance degrada- 
tion with the fairing installation. Information received from Captain L. Smith 


from SAAMA on the same day indicated that no additional effort was to be spent 
on this. 
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SECTION V 


IFR Service Experience 


А. 


Kit Installations 


Installation of production kits was initiated at Travis AFB on 20 December 1965 
on F-102A aircraft assigned to the 82nd FIS. A Convair Service Representative, 
Mr. D.F. Houtz was present to assist in the installation. Delivery of the pro- 
duction kits was carried out on schedule with the last sixteen of the thirty-four 
being delivered on 29 December 1965. Twenty-seven kits were installed at 
Travis and seven at Portland. 


Minor installation problems arose that required modification to three of the kit 

tube assemblies. These were accomplished on undelivered and returned assemblies 
immediately after the problems were known. Additional or modified installation 
features were included as the aircraft modification progressed. These included 

the following: (1) usage of shims under the tripod assembly support brackets, 

(2) addition of EC1293 under and around the periphery of the tripod support brackets, 
(3) usage of a PR810 sealant around the right hand side refueling tube entrance into 
the vapor door seal adjacent to the wing tank, (4) variations in hardware sizes, 

(5) modification of tolerances, etc. 


Service Problems 


Flight training in usage of the IFR system was initiated at Travis on 3 January 1966 
with a schedule of 2 flights/day for 2 hours each established for completed aircraft. 
In some cases, difficulty was experienced in accomplishing IFR hookups with and 
breakaways from the KC-135 tanker, Seven incidents were encountered wherein 
the upper or lower Jo-bolts used to install the fitting to structure failed because the 
IFR system design limit loads were exceeded. The primary difficulty encountered 
occurred with the lower support fitting of the tube support installation located at 
Sta. 266.0, This resulted in distortion of the fitting and damage to the frame to 
which the support is fastened. The standard repair procedure for the frame and 
straightening of the fitting were accomplished and the fitting re-installed. In addi- 
tion, the probe (MA-2 nozzle) was found to be bent either upward or downward. 
The aircraft involved were 56-1440, 56-1447, 57-0848 and 57-0893. After the 
initial training flights, no additional incidents were encountered. 


Investigations conducted by Travis during training flights in the IFR aircraft 
revealed the inadequacy of the Lox system for continued usage over the period of 
time desired for in-flight refueling operations. On 21 Jauuary 1966, a telephone 
call was received from SAAMA/SANE requesting the assistance of a Convair 
Structures specialist at Travis. Mr. R. McLeod of Convair arrived at Travis 
on 22 January. The basic purpose for his visit was to support the installation 

of additional LOX capacity for use during extended in-flight refueling operations. 
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SECTION V 
IFR Service Experience 
B-Continued 


A prototype, removable installation was made on aircraft F-102A, S/N 57-888. 
It consisted of adding a 5 liter [ФХ converter and associated hardware to the 
existing system. The installation was made on the L.H. side of the armament 
bay and slightly aft and below the existing system on the К. H. side. Tests 
revealed that, with both converters topped off before flight, the oxygen supply 
will last in excess of 7 hours. А Safety Compliance Péchhkical_Order No. 
1Е-102А-644, dated 26 January 1966 and titled "Installation of Lox Converter- 
Е-102А" has been issued by SAAMA. Appendix I and II of the Т.О. respectively 
cover the servicing and operational instructions for the installation. The effect 
on weight and balance is also indicated in the Т.О. 


On 26 January 1966, a report was received from Travis stating that on the proto- 
type aircraft (57-0815) the fuselage skin had cracked aft of the lower support 
fitting (Sta. 193.12) for the tripod assembly. Mr. B. F. Ferguson of Convair 
visited Travis on 27-26 January to investigate the incident which was determined 
to be fatigue fallure caused by buffeting aft of the vertical tripod leg. The cracks 
started at the rivets located at Sta. 202.25 and 209.25 frames. The skin in this 
area is fabricated of ,040 inch thick magnesium. At Sta. 202.25, the crack 
started at approximately W.L/4 and extended upward and 3.5 inches forward to 
approximately W.L #8. At Sta, 209.25, the crack started at approximately W. L 
# 4.5 and extended upward and 2 inches forward to approximately W.L. #9. The 
flight time on the aircraft as of 26 January 1966, with the IFR system installed, 
was 47.7 hours and had made 63 hook-ups. This was the high time on the modified 
aircraft. 


A decision was reached at Travis to rivet a section of .040 inch thick 2024 T3 
alclad material over the general area of the failure on all the modified aircraft. 
This was to preclude the possibility of similar failures as total aircraft flight 

time increased, As requested, a Class I drawing will be made of the doubler plate 
and called out on the installation drawing. The plate will then become a kit part 
and be included in ше ТСТО, " 

Flight Time : 

A total of 28 aircraft with IFR installations are located at Travis. From the start 
óf'flight training on 3 January through 25 January 1966, a total of 412. 9 hours have 
been flown and 584 IFR hook-ups accomplished, In addition, a total of 38 hook-ups 
(wet and dry) were accomplished by Major E. Archer on aircraft 57-0815 during 
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SECTION V 
IFR Service Experience 
C-Continued 


the flight test phase. This makes a total of 622 hook-ups. The number of flight 
test hours is unknown, 


Table П provides a complete run-down of flight hours and hook-ups per aircraft. 
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Total 


ACFT 
NO 


56-397 
440 
470 
507 

57-772 
774 
778 
779 
780 
783 
784 
794 
796 
799 
802 
804 
815 
840 
848 
851 
865 


TABLE Ú 


F-102A AIRCRAFT, AS OF 26 JANUARY, IFR 
INFORMATION 


HOURS SINCE MODIF ICATION 
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412.9 
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NUMBER OF HOOK-UPS 
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SECTION VI 


CONCLUSIONS 


The pre-modification fuel system test revealed the feasibility of a probe and drogue 

type ТЕҢ system for the Е-102А. The fuel test of the IFR prototype Installation through 
the probe was successful and proved that the aircraft at a 5 degree angle of attack, could 
be refueled to à maximum of 6400 Ibs. in approximately 5.1 minutes with a simulated 
engine consumption of 3150 tbs/hour. 


The IFR design and installation basically followed the philosophy of a"quick and dirty," 
easily removable installation, It was a simple, straight forward configuration that 
could be readily installed. The structural test of the probe proved its capability of 
withstanding the design limit loads specified. The system did not compromise ground 
or flight safety, reliability or maintainability. 


Flight tests revealed the capability of the IFR system to accomplish its purpose and 
proved its compatibility with the KC-135 tanker. The noise problem encountered was 
successfully resolved. The fairing installation did not correct the right-hand speed 
brake deficiency; therefore, trimming out the left yaw condition was determined to be 
an operational procedure. 


Installation of the doubler plate should reaolve the skin fatigue problem encountered. 
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Weese, V.O., (Convair-San Antonio) TWX to Wheeler, J. J. (Convair-San Diego) 


SECTION VII 


REFERENCES 


titled "Contract AF 41(608)-37105 TASK 1", dated 16 November 1965. 


GIp/Conf: 


сф Сопрріт Dwg. 


GIp/Convair Dwg. 
СІр/ФоцМаіг Dwg. 
GD/Çotyair Dwg. 
GID/Qonpvair Dwg. 
GO/Cpnvyair Dwg. 
GD air Dwg. 
GD рут Dwg. 
GD/Cqiváir Dwg. 
GD/ACqnyalir Dwg. 
GD/Cdnvalir bus 
GD/Cenvalr Омр, 
GD/Convair Dwg» 
GD/Convalir Dwg. 
GD/Convair Dwg. 
GDAGQonvailr Dwg. 


GD/fConvaif Dwg. 


СО/Сопуа Dwg. 


No. 


No. 


Мо. 


NO, 


No. 


2. 
2 


2. 
F 


Z 
e 


z 
г 


Мо, 


Мо. 


Мо. 


Е Dwg. No. 65]34800-Fuei System Installation, Refueling, Mod. of, 


65C34801-Support, Tube, Fuselage. 
65C34802-Tube End, Refueling Line. 
65D34803-Tube Ass'y., Refueling, Left, Upper. 
65C34804-Tube, Refueling, Left. 

65D34805-Tube Ass'y,, Refueling, Crossover. 
65D34806-Tube Ass'y., Refueling, Right, Upper. 
65D34807-Tube Ass'y., Refuel Elbow, R/H Lower. 
65B34808-Clip, Tube, Upper. 


65B34809-Clip, Tube, Lower. 


. 65B34810-Clip, Tube, Lower, Aft. 


65D34811-Tube Ass'y., Refuel, Upper. 
65D34812-Tube Ass'y., Refuel, Lower. 


65D34813-Bracket Instaliation, Check Valve. 


. 65D34814-Tube Ass'y., Refueling, Forward. 


65D34815-Tube Ass'y,, Refueling, Aft, 
65E34816-Elbow Ass'y., Refueling Line. 
65C34817-Bracket, Refueling, Forward. 


65B34818-Bracket, Fuel Line, Sta. 296.0. 
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SECTION VII 
REFERENCES -Continued 


21. СО/Сопуаг Dwg. No. 65B34819-Bracket, Tube Support, Fuselage, 

22, од оза! Dwg. Мо. 65B34820-Bracket, Tube, Upper, Sta. 318.0. 
23. GD|/qonvaif Dwg. No. 65]34821-Probe Installation, Refueling, Е-102А. 
24. GD/Convafr Dwg. No. 65]34822-Tube Ass'y., Probe. 

25, СПУ опуайх Dwg. Мо. 65]34823-Support Ass'y., Tripod, Probe. 

26; GDy/Cpnv г Dwg. No. 65D34824-Adapter, Nozzle Probe, Fwd, 

27. GD/Cpnvdir Dwg. No. 65D34825-Adapter, Nozzle Probe, Aft. 


28. СО /Српудвт Dwg. No. 65]34831-Support, Tripod, Strut, Fwd. 


29. 65E34832-Support, Tripod, Strut, Center. 

30, 65E34833-Support, Tripod, Strut, Aft. 

31. 65C34834- Adapter, Tripod. 

32. 65E34835-Door Installation, Access, Upper. 

33. 65E34836-Door Installation, Access, Lower. 

34, 65B34838 -Bracket, ae Lower, Sta. 318.0 

35. 65B34839-F lange, Door Seal. 

36. 65B34840-Plug, Fuel Line. 

37. 65E34842-Top Kit, In-Flight Refueling, F-102A. 
38. 65J34863-Support Installation, Probe, Sta. 266.00. 


39. GI]/donvMir Dwg. No. 65D34864-Support, Tube, Refueling, Sta. 266.00. 


40. G onvhir Dwg. No. 65E34865-Support, Tube, Lower, Sta. 266.00. 


41. СЩ/Сопу р Dwg. No. 65E34866-Support, Tube, Upper, Sta. 266.00. 


42.  Gip/Conveir\Dwg. No. 65C34867-Adapter, Rod End, Sta. 266.00. 
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SECTION VII 
REFERENCES Continued 


43, 


44. 


45, 


46. 


47. 


48. 


GO/Cpnvesf Dwg. №. 65C34868-Adapter, Rod End, Threaded, Sta. 266.00. 
ОШ/Српуаір Dwg. No. 65C34869-Plug, Rod End, Threaded, Sta. 266.00. 


Modification Instructions, Т.О. №. 1F -102A -643, titled 
"Installation of In-Flight Refueling Provisions", dated 18 January 1966. 


сЕ досег Dwg. No. 65]34841-Fairing Installation, IFR. 


USAF Т.О. 1-1B-50 titled "Basic Technical Order for USAF Weight апа 
Balance." 


USAF T.O, 1-1B-40/NAV WEPS 01-1В-40 titied "Technical Manual Weight 
and Balance Data", Rev. 30 July 1965. 
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SECTION VIII 


APPENDIX I 


F-102A In-Flight Refueling Pre-Modification Evaluation Test (17 and 18 November 1965) 


The purpose of this test was to determine the feasibility of installing an In-Flight Re- 
fueling System in the F -102 airplane. 


The four test runs did not reveal any major obstacles to the proposed program. With 

the two number 3 tanks initially full of fuel, it required approximately 4 minutes to 

add 4, 200 to 4, 400 1bs. of fuel into the other tanks with a refuel nozzle pressure of 50 to 
55 psig while simultaneously simulating engine consumption rates of 3230 to 6040 pph. 
The refuel system pressure operated vent valves did not operate properly during ze- 
fueling. Tank venting was accomplished by the tank pressure relief valves set at approxi- 
mately 7 to 8 psig. The basic test plan called for performing a simulated in-flight re- 
fueling operation with the following initial conditions: fuel tank Numbers 1 and 2 (L & R) 
empty, fuel tank Number 3 (L & R) with 2000 Ibs. of fuel, an airplane noseup attitude of 
45°, the wings level and an engine fuel demand of 6000 pounds per hour. 


Basic test setup preparation included the following steps: 


(a) The fuel line from the fuei flow equalizer to the engine was disconnected 
at the fuel pump inlet fitting and the line connected to the test defuel 
plumbing. Test components successively inserted into the defuel line 
included a pressure gage, a turbine type flowmeter to measure defuel 
flow rates, a valve to control fuel flow, a 230 gallon tank set on a 
platform scale and a transfer pump to transfer the fuel from the tank 
to the fuel truck. 


(b Тһе engine air bleed supply line to the fuel tanks was disconnected at the 
tee branching to the Number 1 fuel tanks on either side. A high volume, 
filtered, and regulated shop air supply system was connected to the tee 
leading to the fuel tanks. 


(c) The engine fuel pressure line from the Engine Fuel Pump to the Fuel 
Flow Equalizer was disconnected and the Fuel Flow Equalizer end of 
the line reconnected to an external 300 psig fuel supply system. 


(d) The airplane was positioned in a /59 noseup, wings level, attitude as 
determined by use of an inclinometer and the aircraft leveling lugs 
located in the missile bays. 


(е) А 55-gallon drum was located under each tank No. 1 fuel vent port. 
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1 3 (g) Тһе electrical ground power cart was connected to the airplane. e 


(h) 


ще (i) During test runs 3 and 4, a 0-10 eins pressure gage: was connected E 
a to the left side tank Number 1 drain plug, and a 0-30 psig pressure if 
ae gage to the right side tank Number 1 drain plug. E43 
ЖЕ: Each test run consisted of the following steps: ps 3 


(а) 


The airplane was grounded to the facility grounding point. 
Test plumbing was grounded, as required. 


we 2 


A fire truck was standing by during the tests. 
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Clean shop air was applied to the simulated engine bleed air 


| d = ^ supply line to the fuel tanks at a pressure of 47 to 52 psig. ur 
E EN... - Е r 
3 Y q (D Fuel tank valves were opened, the fuel boost pumps were energized d 
| ри and engine flow simulation begun. Es 
E Еу. E 
к NM (c) Three-hundred psig fuel pressure. was applied to the Fuel Flow иа 
a Equalizer control line. a 
y. = Кл 
'Ч ) = 5% | | | px 
a (d) After tanks 1 and 2 (L & R) were emptied, the boost pumps were deenergized, ф 
E: the fuel. tank valves were closed, and the Flow Equalizer control pressure VE. 
( a was relieved. A) 
A (e) The refuel nozzle from thé fuel truck was installed into the airplane refuel Ж. 
я. fitting. ES 
Ж. | e 
HEP К 
A. (f Тһе fuel tank valves were opened, the boost pumps energized and engine $ 
m. flow simulation begun, Three-hundréd psig fuel pressure was applied to Ae 
T ia the Fuel Flow Equalizer control line, Тһе. consumption rate, controlled wg. 
ES with a hand valve in the line, was maintained at approximately 6000 pph E 


1 Б 

p; | | 
Е À opened and refueling begun, Ве ше! pressure was monitored during the run, 
rw (1) Тһе following parameters were поп огей at one-minute intervals: 


(g) 


during the first two test runs, at 3230 pph during the third run, and at 3420 pph cts i 
during the final run, 45 


The pressure at the refuel nozzle was increased to 50-55 psig, the nozzle 
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(h) - Continued 


(1) 
(2) 
(3) 
(4) 
(5) 


(i) The test was continued until refuel shutoff occurred. 
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Engine consumption flow rate, 


Engine fuel pump inlet pressure. 
Fuel quantity gage reading. 
Simulated engine bleed air supply. 


Pressure in Fuel Tanks 1 and 2 (L & R) during test 


(D The test run was then terminated; the refuel nozzle was depressurized, 
the boost pumps were deenergized, the fuel tank valves were closed, 


and the Fuel Flow Equalizer contról pressure relieved, 


Test results are shown іп the following tables, The refuel test сипа lasted approximately 


four minutes. The refuel vent valves did not operate properly during the four test 
runs. This was suspected during runs No. l and No. 2 and confirmed in runs No, 3 
and No. 4 when pressure gages were installed into the tank No. 1 (L & R) drain ports 
during the latter two runs and similar tank pressures obtained with the refuel vent 
valve lines capped in run No. 3, and uncapped in run No. 4. In both cases, the tank 


of the tank pressure relief valves. 
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pressures varied from approximately 5,4.40 8.6 psig, which is іп the operating range 


oa 
E tke! шас 


а 


Yee 


фе той 


wwe 


Luis 


Ue 


+ 


Nt Ege 


KA 


- 


Sie ада вата жи 


ха 
& 


- 
D 


на“ Бри ды 
PEE 
xA dome 
1 


es i$ سے‎ 


раса ар 


T nT 


wert 


5 


еко » ай ^ 


УМУ 1804 


OVAU ovo: 


(NTA) 
“ЯЯОМІ HIALL 
"суяй LSAL 


NOLLAWNS.| 
-NO2 ONG: 


OA«SS Hd 
"IV O33 180 - 
аят Ули 


“ІМУПО тапа. 
HNV'IdWIV . 


aLVY MOTA 
ANIONG | QS, V INNIS 


SSHYd LI TINI 
алпа JNIOND 


2164 06 ОЛ. ATMOTS GASVAYONI SSAUd LATINI тапазя 
£ “SON SUNVL NI ТТУ ATTVIINGSSS “ат 0007. SVM LSAL JO LUVLS LV GUYOd NO Tana TVLOL 
*[e3/q1 ере” 9= = = 1008 i LA ds TAN J 


se =. INAL qana 


> 
¢ 
z 
5; 


T “ОМ коз 1591 


ISAL ONITANAAY ІНӘГІЯ-МІ NOLLVOIAIGONW- 334. 97014 


Rea 7-9 


5428 E > 


uev Peu REDE tee v ege = PRESE RUM UA Ed st а Ұқ; АУЛЫ ғы 


= 


да 
Т7. лар — San Sv MN tM “ты 
ree MEM, AT ST 7; "a 
pa =, ` 


Чолпон TAN HH 


LF 


жы — = — чь ще ш — e 


(597) 
аум 3999 
“ІМУПО TAAA 
SNV'IdulIv 

T1 V.LO.L 


(SISd) 
X3NV.L TANA: 
OL SSHUd 
ШУ свята 
da.LVTNWIs 


Ио > 
NOILLAWAS 
-NOO ома 

G3. E V'IQNWIS 


(5154) 
SSaud LAINI 
айша ANION] 


. Hdd 
ALYY MOTA 
ANIONG 


"WONI AWIL 
'SVSIN 16311. 


ы: “NOY JO ІМУ15 LV OISd SS SVM SSHUd LSA INI TANAAY “Е 
(SHOVO LIdM3002-Q8.LVOIGND *.LHOTH $ “ОМ ANVIL NI 241 $46 ONY 1497 £ "ON ЯМУ МІ 

сум “41 6,6 HOTHM dO “ат 0002 SVM 1531 JO 14915 LV QHVO8 NO TAINA TYLOL “2 

`183/41`$$5"9 21,08 @ "LM “dS "9170 = 3.08 @ "D'S “5,08 = AWAL тапа ^I 

z ‘ON NOY ISAL 


1581, ONITENAARY LHOTTId-NI NOILVOIIGON- aud У2014 


ЗЫ 


Е 


5- 


i ікті 
SA be 


2 


ED 
ра: 

А. 

и 


Sue ЕТЕДІ erp. 


Lai P 


UR 
: 


нъ" 

Et 
"Tr - 

= г, 
mS. 
e 
ا‎ 
E. 
M 
„9 ЫБ 
nar." 
жа; 

‚и 


' 
1 
' 


—— a << 
ее 
Metu qz 5 99 Да pd oe 


<a 


—.— es 
BERN 


= 


= — = `+ ae a сө HE И.З P ар У wat E: BIA" 
ЖС AUF Is, TRAN e Als Z да PATENS „к, TES. Y. 33 
SATA Vy ж л conv Oe XY wid УЕА меге елата peer 
mg um MI ыы CE re : 


(STT) 
AYAU яоуо 


(5154) 
(015) (SISO | ЯМУл Tana 
LHOTI LAAT 

I "ON NI звача 


NIS 
NOLLdIN(1S 
-NOƏ ONE. 


WIV аняля 
Ga.LV TAWIS 


"MONI FTL 
‘SVEN ISAL 


"E 


"6 


"I 


па ME ELT 
BEIC Ы ate 


”“.. Md 
+ 


.م 


мы 
ah > v, 
е зА 


(5154 
HOIN 
SHNV L 


I ‘ON NI SSAYd | аялулайпв 


ше Sua Bae - > -“ "i + АА iss 
кет Тазылар Cas س‎ САША ЫЛЫК Ын қ ү 
je چ ر 2 غ‎ 0036 us ب ت ا‎ B 
НЕ; "Y i À AG ВУ poy са, 
5 PERPE ES - = таят Шаты ыы 
MM UEM тан. күмү ДНИ T 9 pu x м TA parr” 
v rra r H ws " " с. .. AMEN = 


г, pem Десна ae арени 


— e^. 


d30-1nHS TAN-AN 


(9154) | 
гаят 
TANA 


NaS 
NOLLdWS | 
ятун мола | “NOD *ON 
ANIONA | GaLVTNWIS 


HONI SAIL 
"SVAN LSAL 


TV.LOL | dNNd SNIONA 


“дногая ONY LAT 
с “ОМ SINVLNIATLSOW #7 0002 SYM 1591. JO LYUVIS LV QUVOS NO тапа УЛО 70 


*188/q1 62 *9-—*.LM 745 “¿LD =A TL Q 7955 ‘A ~4=dWAL TANA ° 
+ CON NOY ISAL 


LSAL ONITENATY LHOITA-NI NOLLVOISIGONW-HHd У2014 


аба INTE 


; CEDE 4t TOW, T. 

ETE Ni uti В . » AUDIT 
ae хар = NIS 6, E INE "RETE SER. 

En ! ЗП ae B m L Wee rU. tg СА 

el eS DES rta - {itn am 1 

ча : tua \ | oy ке ДЕ 
ы ге ^ T г. * 7 
-“- 
‚ 
be 


APPENDIX 11 


F -102A In-Flight Refueling System Test (8 December 1965) 


[ 
13 и Ригрозе: 
е The purpose of this test was to determine the operational characteristics of the 


In-Flight Refueling System installed in the F-102A airplane. 


Results and Discussion of Results: . 


The test results are shown in Tables I and П. Аз noted, the average refuel flow 
rates were 135 gpm and 148.5 gpm for the two test runs, resulting in refuel times 

of 5.1 and 4.6 minutes, respectively. The wing tank pressures (7 to 8 psig) indica- 
ted that the refuel vent valves were not open, and tank venting was accomplished 

with the operation of the tank pressure relief valves. While the pressure gages 
installed in the refuel line Indicated slightly higher pressures in the line to the fuel 
flow limiter and pressure regulator for tank No. 3R than those for the left-hand side, 
the refuel shutoff valves appeared to cloge at approximately the same time, indicating 
left and right wings were filling at approximately the same rate. | 


Test Setup: 
The basic test setup, is shown in Figure 1 and consisted of the following: 


1. Тһе engine fuel pump inlet fitting was removed from the engine pump 
and attached to the test defuel plumbing. А 0-60 psig gage was іп- 
stalled near the connection. Тһе engine supply line, which contained 
a one-inch turbine type flowmeter and a one-inch flow-control valve, 
Was connected to a weigh tank mounted on a weigh scales. Fuel was 
removed from the tank to the fuel truck via à transfer pump and filter. 


2. Clean, regulated, high-flow shop air connected at the NI Compressor tee 
was used as a simulated engine bieed air supply. 


3. А 300 psig fuel supply system was connected to the Flow Equalizer to 
control its operation, 


4. А 0-30 psig gagé was connected to each tank.No. 1 (L & R) drain 
fitting. 


5. A 0-100 psig gage was connected on both sides (L. H. and К. H.) of the 
tee connection of the airplane refuel line and the In-Flight refueling line. 
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APPENDIX II 
Test Setup (Continued) 
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6. А special adaptor (Model 64-28, P/N 208050, S/N 07055) manufactured 
by Flight Refueling, Inc., was used to adapt from the truck refuel 
nozzle to the In-Flight Refueling probe. 
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Ж n. 7. Тһе airplane was positioned to a ў 5° nose up, wings level (laterally) 
= | attitude, | 


Test Procedure: 


1. Utilizing simulated engine bleed air, flow equalizer control pressure š 

and fuel boost pumps, the airplane was defueled until an airplane fuel 4 

quantity gage reading (total) of 2,000 pounds was indicated. оо 

o d 

ү pi 
| 2. Тһе probe-nozzle adaptor was installed on the probe and the fuel truck Eu 
r nozzle was then connected to the adaptor. | % 
3, То ensure an integral system, (һе refuel nozzle was opened, the refuel E 

pressure was slowly increased to approximately 30 psig and approximately 1% 

20 gallons of ше! was added to the airplane. The refuel nozzle was then P 

closed and the refuel pressure decreased to zero. B 


4. With the bleed air supply regulated to 50 psig, the flow equalizer control 
pressure at 300 psig, the fuel tank valves open and all four fuel boost jw 
pumps on, the engine supply flow-control valve was adjusted to a consumption | X 
rate of approximately 3, 000 pph. 


Si. The pressure at the refuel nozzle was increased to 51 psig. The nozzle 
was then opened and the test begun. 


6. The following were read and recorded at one-minute intervals: 


a. , Consumption flow rate, 

b. Refuel line pressure (L.H. and R.H.). 

с. “Tank Мо. I (L & R) pressure. 

d. Airplane fuel quantity gage (total) indication, 
e. Weigh scales reading. 

f. Engine fuel pump inlet pressure. 
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7. Тһе following were monitored during the test run: 
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a. Simulated engine bleed air supply pressure. 
b. Flow equalizer control pressure. 

c.  Refuel pressure, 

d.  Fuél truck quantity meter reading vs, time. 


> 2 3-2 - : ا‎ ME аны? NE 
MM x бү: oh DNE Sao tcp ov oq qve tan esL 
' PER [ А 


APPENDIX П 
Test Procedure 


8. The test was continued until refuel shutoff occurred. The refuei nozzle 


was then closed and operations terminated. 


9, The procedure (Paragraphs | and 4 through 8) were then repeated for 
the second test. run. 
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TABLE I 


F -102 In-Flight Refueling System 
"Test 


Fuel: /73 7, 5. С..,767, 6089 Lbe/Gal. 


Fuel Quant (Lbs): 
-3090 | PPH = 1,8 СРМ 


3L 1090 ЗК 950 š 
Bleed Air Supply: X0 psig 4 
Fuel Tank Quant. Meter (Gals): Start 0, Stop 688, Delivered 688 


Flow Equal. Control Press. 300. ssi 
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Time |. Eng- 
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Rate GPM 
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TABLE II 


F-102 In-Flight Refueling System 
Test 


1 ЖЕ RUN NO, 2 
A Fuel: 73°F, 9.0.2261. 639 Lbs/Gal. Fuel Quant (Lbs): 3L: 10003R: 1000 

в 3000 PPH = 2,8 СРМ А Bleed Air Ѕирріу:.50 psig 

К Fuel Tank Quant. Meter (Gals) Start: 0, Stop: 684, Delivered: 684 

Flow Equal. Control Press: 300 psig 
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T etuel Press:53 psig 
Flow: 147 GPM 
ata 2 min, 
.&lapsed time. 
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зво ран _ | Refuel Shut-off. 


Ж ҮСТ Refuel Flow Rate ж 684 ж. 148. 5 GPM 
4. 4.6 


6 Aver. Consümption Flow Rate = (814 - 582) = 3020 PPH 
. 0769 hrs. | 
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FOREWORD 


Static proof loads were applied to the F-102 In-Flight 
Refueling (I.F.R.) Probe at General Dynamics Convair, 
Зап Dieso, California under Contract Number AF 41(698)- 
37105, Task 1. The principal engineer was R, R. 
Romanowich, and the test was designated Test Number 

SL 65-073. 


| | же го. ut: ico. gaia. ee 
AN те deal VOTE УГ М EE АЕТ ай y ANT E. Ford 
x et Ent q га و‎ 5 ta А, Tele 2 “эг гіз AN NIE I т D sooth Be Maca SET DD Мм. ue dli Mcr E 


M 


Rude т ER , ` m grues SURE A ХАМ oS sah "eA E ч te “т; 
A м га Бр C wr ign сау”? 


è 


— i... , رم‎ зз ` — ee 
кл ті - 
ha ы 
«ето 
zii. Е к: Ансы 


ABSTRACT 


The purpose of this report is to present the results f 
of Test Number SL 65-073, which applied static proof no 
loads to a p I.F.R. Probe installation on à 
the Р-102. (ғ-202А БУМ 51-0815) 


"he test consisted of two load conditions. Excessive ‚ 
deflection was encountered on the first attempt to » 
apply the loads. However, a' design modification was ЖЕ! 
initiated and the structure, аз modified, successfully ES. 
қ withstood the applied static proof loads. The text 2%. 
‘of this report presents thé load conditions, instru- ` | H 
mentation and test results. алф 


Ever d - ра ет 
р u 
ez < 
«Мы. m 
UM. . DUM 
АЖ. В CN 
ДЕ. г > : D 
СН 3 le 
Eb '.. cd 
YMA `. t „тъ 
> 227% E 
EZ “Ж,” 
“Елін: RD 
NES : Ж 
E i th. 1X 
: Eh, : К ú т 
E. 2 
CIAO — 
LE әт 
X . . 
M. . why - 
e. ур 
m. : fat 1 
A оты 
ael «s و‎ 


2 
PEL» 


и 
+ 


2.4. ; А. 


4 
ne 
МА 


Зу 


164 


ا 


а Б 1 rE 
. . VI s г. uc th are a 
Mg IP. e Cori: ЕЕ. E 
оар ач Ye iuo PSP SRI CS 


Е я. . E . P I E^ NS i 
š Рет пра Данев аи а celu wo oot. „ч Weer a а. 2 
ке I eif Jupe tg REO i ee fs A у tfr Ry uM Үс» eM 


1.0 


1.1 


E ` pa 2.2 


a 

= à 
Toe 1 

5% УЫ Парка 


Kee. 


Ax 


h.2 


DLE 


ates 
за 54. 


аф ынтыла А 
A. 
DIAM С 


As iei 
UE ei ры 


- 


1-1 mU RS 


к 


ee жүйө,» 2 = 


ір, 


tad 


" 
А ЖМ 
M 


X - 
= 
— А 


- 


MI. 


5rscussTon 


Е ue | 
ade. а ir. e 
DU ET d PE iso ie 4 


за Сыз. WW War ас» 4 
АА la рУ ER M ded Чад," 
>. POR 1 2. 1 брт 7, 
А оф меси: dii >, FORE CEP № 
а dat Бари ot a Ë 
(зд L qapa + "e = ! ` | 
"ira ^ 


Introduction 


The ригүове of this test was to verify the structural integrity of the 
F-102 I.F.R. Probe by application of static proof loads. This re- 
port presents the test resulte. 


Test Conditions i 


The static proof loads consisted of two load conditions. In both 
cases the load was applied through а simulated MS2h356 (ASG) nozzle 
at the forward eni of the I.F.R. line, station 146. Condition One 
was further defined as a two thousand (2000) pound load horizontally 
outboard and a one.thousand (1000) pound loaü aft. Condition Two is 
identical to Conzition One except both load directions were reversed. 


Тас loadsa in ench test condition меге reduced to a single resultant 
load for actual application. The resultant load, R, for Condition 
One was determined us shown in Figure 1. ‘The restiltant load for 
Condition Tuo was Jetexminod as shown in Figure 2. 


Tnstrimentabion 


The instruentation for this teet consisted of а 1008 coll to verify that 


Test 


The test loads меге applied in load increments of 20%, 10%, 60%, 70% 
20%, 90% am. 100%. Test Condition One was stteupted on 7 Decenber 1965. 
However, at approximately 79% of load the test vas discontinued at the ülrec- 
tion of test witmesses. With the load applied, the probe deflected outbourd 
ant дома in a circular path.  Tovsional loads in the I.F.R. probe structure 
Gausei the couprecsion leg, (5234009, of the 65734323 Tripod Assembly to 
exhibit considerable deflection and structural damage appeared imminent. 
"he comfipurution tested is shown in the photograph of Figure 3. Figure 4 
shows the overall test set-up and aircrafts. 


The structure was modified by the addition of the 65734863 strut at 
Station 266. This addition ws designed to react the torsional loads 
which cause the first proof test to be interrupted. Figure 5 shows the 
torque bar installation, which vas included in the final configuration 
tegted vi 7 : 

Оз ë December 1905, the stetic proof loads of both Condition One ала 
Two were successfully applied. 


- 


DISCUSSION (Cont'd) 


papt Results 


The еі F-102 I.F.B. Probe installation was subjected to static 
proof loads without the occurrence of structural damage or failure. 


NOTE: The test data from which this report was prepared are recorded 
in Convair Structures Laboratory Notebook Number 4172, pages 
3 thru 5. 
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ABSTRACT ` 


Бы re = 


An inflight rofueling probe installation has been designed for the 


P-109A airplane for ferry purnoses. Evaluation flights with the 


pystem substantiate the ест обед. aerglynamie drag, which is about 
twlce that of the external fuel tanks. А yaw problemn whan operst- 
ing the speed brakes, and a noise due to the installation were en- 
countered during the flights. Airplane performance, based on the 
entinated Grog, оһомо that the modified F-102A requires two to three 
reruelings on a flight from Trovis AFB to Wickham AFB, depending on 
hoadvinds encountered. 


LIST ОР ILLUSTRATIONS 


1. Schematic of Inflight Мей Над Probe Installation . . .. 
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INTRODUCTION 


The inflight refueling probe instellation for the F-102A airplane 
was intended as a temporary appendage for ferrying the airplane 
over long distances. An early completion date and lov cost were 
the main criteria and design objectives. Thus the configuration 
was rather simple and unsophisticated. A total of 34 kits were 
manufactured plus an initial installation on an airplane which 

was subsequently used for Plight evaluation. The refueling kit 
was intended for use with the probe and drogue system on a КС-135А 
tanker. 


An aerodynamic drag estimate Т the refueling probe installation 
was made, so that the performance of the airplane could be checked, 
in particular, the ferry range. Evaluation flights were made to 
check compatibility with the tanker airplane, as well as to uncover 


amy problems. 


— — ا ا en‏ 
س س ل س 


DESCRIPTION OP INSTALLATION 


Cho refueling probe inotollation was mounted on the right side of the 
aireraft, An installation schematic is presented in Figure 1. The 
various compopento of the refueling prote installation ore numbered 

for easy rePerence. фе refueling tube wes прибоя externally in the 
nook of the dorsal spine atop the fuselage. It entered the rear fuse- 
lage end connects with the airplane fuel supply system.  Clomp type 
vratlats held the tube about an inch from the fuselage curfase. Coupl- 
lings allowed the tube to be Qiccobrected in sections. Just behiad the 
cockpit arca the refueling tube jogged away from the fucelage surface 

по аз to provide, clearance for the mating drouge and to he easily within 
the pilots violon, This end of the rofucliag tube маз supported by a 
tripod strut arrangement, the endo of tbe struts being attached to fitt- 
ings on the fuselage aides, A standard refueling probo мас mounted on 
the end of the tube, slightly forward сі the pilot. After otatic load 
testing of the trial installetion, an anti-torquo tube was attached 
behind the jog in tbe refveling tube to prevent twisting during reZuel- 
ing operation. This anti-torque tube lays approximately parallel to the 
fuselage aide, crosswise +o the airGtrean. 


AESODYHAMIO DRAG ESTIMATE 


An estimate was made of the drag of cach component, the оша of which 
час taken to bo tho total drag of tho entire refueling installation. 
Most of tho эта+1 comporerte; brackets, couplings, fittings, etc; 

wore во aerodynamically dirty and blunt thet flat plate frag was 
estimate? по eeudvalent to the gum of conponent вой interference drag. 
А value of 1,2 was therefore used for the subsonic drag coefficient 
for items 1 through T and item 12. The effect of compreogitility was 
aouumed to be cimilar to thet on flat plates, 1.0., the nose огезсиге 
varies in the sane manner аз the impact precoure does, while tase preo- 
cure ic uuücffected. (see Referance 1). Since the base pressure is 
normally p/q = = 0.5, 


Ср 2 0.5 + 0.7 (1 + №/\) (besed on frontal area) 
* 


Date on the drag of cylinders normal to the airflow (Reference 1) wag 
taken to sepresent the drag of items 8, 9 and 10. Since items 9 and 
10 wero inclined (ot 65? але 42° to the free streen, reapactively), 
the drag coeffielcnt was ckosen for an equivalont Mach no., i.c., the 
component normal to the strut. 4 


4 


item 11, the orobe, час considered ав а cone-cyliader, but without 
а base, since it is directly ettached to the refueling tube. (Re- 
ference X). 


Ср = C23 - .13)(1 + МИ) 


The refueling tube еве Г, iten 13, was considered in three parto. 
ihe forward and aft portions, boing parallel to the free strean, 

were considere? to have friction drag only, and turbulent chin 
friction cooffictents vere uscd. The portion effecting the jog, 
however, wo inclined nt 17^, and thuo was assumed to have presoure 
Areg, Che удуав for that of а cenui-cylinder normal to the airstream 
were used (Seferenco 1). A list of the drag coof?icionto and equiva- 
lent Plot plate arees Por several gubconic Mach wemhers is given in 
Sable I ^or all tho conrorento and the total inflight refueling probe 
installation. 


Note fron the tubie that the crestect source of drag is the tripod 
struts. ‘These struts tagether account Рог 60% of the total drag 

of the inotallatio:, nt ouasonie эреөйв. Streamlining of these 

atnto wae therefore investigated, Шоіпч fairinga with а 20% thick- 
macs ratio, the ectirated drag of the total refueling probe installation 
код reduced hy about 505, Thie reduction vould result in significant 
gaino ín cruiae performance, 


FLIOUD EV LUATION 


During evaluation fliíghto of the P-109A inflight refueling probe 
instalistion, conducte by the fir Force, two dictinet problems 
oecurre’. Опе of these wes я loud whistling noice during certain 
Flicht reziceo, the otter was inadvertant yaw when operating the 
greed brakes, 


Tue whiotling noica wns believed cauced ty Karman vortex streets 
emanating Prom the trino struto., The whistle was loud enough to 
interfero with radio receptior. It occurred below 23,000 7%. 
altitude ot cneeds in excess of 240 knoto indicated, In order to 
idelate the cause of this roise, tho triscd struts were wrapped 

with coarse oandpapor. This would change the boundary layer con- 

С Аспа on the cylindrical struts, and lead to а change in location 
and type of separation, hovefully seducing the nolee level or chang- 
ing ite «itch. Flights with thic sandpiper installation relieved the 
situation, according to nilot'u comments. 


ер 


| yaring problem during speed brake opere 222 
T was fult that separation was odcurimg on о sìde of the 
fuselage (where the refueling prove installation 38 located), and 
ү consequent’ Че wane Кышы Se гасы ме ш 
Filots stated that 107$ yew occurred with speed brake operation. А 
Flight was made with the anti-tarque tube removed, to determine if 
m МА caused sufficient separation on the fuselage to blank-out the 
right han speed brake... А fairing was also mûs to cover the aft 
portion of the refueling tube lying close to the fuselage. This 
ОСО This 
fairing was also flight tented 


2 of these attenphs indicated an allevistion of the yawing 
problem. 


Tum Ad 

During several of the evaluation and ferry в, date was re- 
coed by the pilot to give воще infication of the airplane's per- 
formanée with the те? к probe tion. Бом of 
this data has been converted into drag coefficient form for com- 


perisen with the installation drag estimates. lone of the data 


drag incremint due to the installation of the inflight refasiing 
be 14 presénted in Figure 2 in coafficient form. Both the esti- 
ted drug and that caeldulated from the flight date are shown. The 
wost cónapicious feature is that the flight data shows large scatter, 
bet is both greater and Jess than the estimated drag. 


There are several reasons for the large scatter prevalent in the flight 
data. Several instrument readings had to be recoried. This consisted 
ef the Mach mèter, the Bharat indicator, fuel quantity gauge, engine 
pressure ratio gauge, and altimeter. In addition, elapsed time bad to 


gin D6cbSSAIYy). За Mitten, no calibration is available 


fer the particular alrépesi miter used. This was shown to be question- - 


speeds varied by up to 3$. sormaliy only the airplane with the re- 
‘fueling installation was flown and this data had to be compared with 
Shat in the performance date report. Variations іл engine fuel con- 
dumption performence. aloo are unknown. 


-ære = 2. 2 - 


Dı retrospect, no great dependence can be placed on any particular 
ev cilia гш, ы or а» ы, the дайа is in the cam 
us the estimated drag, and so supports the estimate, 


А chart 97 saximm жұғыш altitudes end speeds for а range of 
tanker airplane Weights was developed, basdd on the estimated re- 
Фада installation drag. Dowmvash values for the tanker have 
рез taken from a КС-135А report (Reference 2). The resulting 
vefweling chart is shown eu Figure 3. The standard Боса рідсага 
limit is also indicated. 


During some of the —-* flights éugcessful, ; 8 
accomplished at much higher speeds and à titudes than indicated 
on the chart. This would indicate some conservatism in the down- 
wash values or for the XO-135A. 


Performance of the F-102A with tha inflight refueling installation 
was estimated to determine the airplane's fange and its refusling 
denis for а typically long ferry flight. The aircraft also 
RN two 230 gallon external fuel tanks im the ferry configura, 


pnt aircraft was agsumed to have the following weight character- 
ios: 


1, Zero fuel Weight = 21246 pounds 
2, Internal Fuel | e 1053 pounds 
3. External Tenk Fuel = 2795 pounds 
4, Maximum Gross Weight = 3% pounds 
5. Maximss Fuel from | 
In-Flight Mefuéling = 6350 pounds 


The incremental drag of the external tanks is given in Reference 3 

eed is compared with that of the refueling installation in Figure 2. 
кз оаа оа that 
? the external tenks. 

spec 


The specific уезде (nautical miles pêr pound of fuel) was calculated 

by computing the thrust required as a function of altituds абд weight. 
fhe engine specific fuel consumption data was chbtained from Reference 4. 
The specific renge is then calculated es: 


un 


= - - 


“- 


i taxing, 
Off, and acceleration $o speed, ‘ae ued, ва vell ex am optimum 


t 


Specific renge data at 35,000 ft. 16 show in Figure 1 for the F-10204 
with ahd without the inflight re ng installation. The loss in 


| «есіліп tangs due ta the, refusing installation із about 20%. The 


пазим «specific ranges are plotted verdin altitude in Figure 5 for 
three aifplaue weights. Maximum oruise range Їз obtained at Military 
Бор aervice ceiling, but since use of this power setting is limited, 
the vecommended cruise altitudes are those obtainable with normal or 
mache continuous power, Recomended cruise-clink conditions (Mach, 
io төлде) are shown in Figure 6 fob в range of sir- 
різді weights. 


Figure T resents rate of olisb ad в function of altitude and grose 
weight for the aircraft with refueling installation anû external 
tanka, This climb porformanos ің with Military power. 


Service ceiling 14 presented in Figure 8 for the &ircraft with tanks 
with and without the те? ма Чад installation, The refueling installa- 
и causes 8 lows of about 2500 feet За the Military power service 


d 


igure 9 presents tha range of the Р-1024 with the refueling installa 
tien ani external tanks. "his 18 for the recommended сўна сла 
profile from takeoff to veto fuel remaining. The standerd 1130 pounds 
ef fusil given із Referent | for the Р-1024 for sta takes 


itary power сі. A no wind conittion wat assumed. Maxim range ° 
for the airplane is shown to be 1040 n. mi. (зато fuel remaining). 

maximum renge shown in Reference 5 ror a standard F+102A with external 
CA ia give given as 1480 в. mi. This За а 30% дестейде in cruise range, 


Thé range of the sams aliplane after a successful inflight refueling 
opéretion is given in Figure 19. fefueling Vas assumed to occur at 
recomended efuite-olinb conditions. А correction must therefore be 
аре рт н nn Уу 
ulinttode. Жо wind was again assumed, and the external tanks are 
оз smpty, Mote thet maximum range ia FID ж. ші. (seso fuel 


СЕРТ 


A terry mission ова be plained vith the ше of Figures 9 ant 
Travis AFB to Hickham AFB ferry flight wilt be used | 


Travia AFB to Hick АРВ w 2120 nautical miles, assuma: 


M. А 


Zero Wind 
Refueling et 25000 4%. | 
1500 pounds reserve fuel st rófualing poin 


За, 


$c 


Determine fuel required, time, and тайда traveled to 
dsscena to refueling altitude. 


Figuse 9 and 10: 1500f fuel rema 
T.0. 17-1004-1, Figure AG-5; 


Start altitude — «38 
Foci used to descend = 1508 


ing, Altitude к 36,500 ft. 


Final өзіде = 

Fuel used to descent = 

Time to descend . & 78 min. 
сені к bl ne mi. 


Descent fuel - 150 = 330 = 12 
Descant tine м дн "d 7.8 = - 3. min. 
Descent range ж 63 = М = 22 n, mi. 


fuel reuaining at start of descent = reserve + descent fuel 
ә 1500 + 120 e 16204 ` 


Deteruiné fal required, time, and distance to climb fron 
tefualing altitude to ст веч Ар altitude. 


Gross weight after refueling = 21216 + 6350 = 27596) 
Tad. 12-102А, Figure 43-8: 


Start climb wight 
Altitude 

Find distance 

Pind time 

Final clim altitude 
Find weight 

Find distance 

Find tim 


Fuel used ia 613 


21596 I 
25000 ft 
bs в. n. 


35000" ft. 
27250 lbs. 
91 n. mi. 
13.2 min. 


21326 - Ip 46$ 
6350 - 346 atn 
91 - 58 a "33 ne nmi, 
43.8 = 9 = 4.2 min. 


8B 9 ü à 8 9 % 


ни 
ФЕ 
Б? 
НЕ 


pine to climb 
Range from take-off to first refueling 


22425 


Range - 783 n. mi. 
Tima = 1.85 hr. 


5e 


24. 


To cback the effect of wind, assume a 40 knot heed wind for the Trevis AFB 


Total range of first leg = cruise range + descent range 

а 783 + 22 = 805 n. miles 
Тізе = cruise time + descent tine 

=! 1,85 + .13 = 1.98 hours 
Distance to Hickhan = 2120 - 805 = 1315 n. mí. 
Range from first refusling to second refueling | 
Figure 10: Fuel remaining àt start of descent = 1620# 
Range = би. mi, 


Correction for olisb from refueling altitude from Step 3: 
fuel reraining after clinb = 60010? 


Сї range з 3} р. mi. 
Climb time = „074 hr. 
Cruise range а 612 < 31 = 613 n. mf. 
Cruise time = 1.50 - .074 = 1.426 hr. 
Total range of leg ә — Climb range + cruise range + 
descent mange 
= 33 € 611 + 22 = 666 n. mi. 
Total time of leg “ climb time + cruise tim + 
ddacent time 


= O74 eran + .13 = 1.626 hr. 
Distance to Hickham чя 1315 < 666 = 649 n. mi. 


Range from 2nd refueling to 3rd refueling = 666 n. miles 
distance to Hickhamn = 649 n. miles | 


Thus a third refueling 15 not necessary. 


to Hickham АРВ flight outlined previously. 


ВТЕР 1 


First leg zero wind data (Step №) 


Range - 805 n. tits. 
Time = 1.98 hx. 


Average velocity » та 


Ë 12 = 106,6 knots airspeed 


—— UU UTU 


# 


girspecå > wind spüed 


Range with wind e Ground speed x time 
æ 366.6 x 1.98 = 725.9 n. mie 


ib Ground speed 


28 Distance to Hickham = 2120 + 106 = 1395 n. mi. 
ӨТЕР 8 First refueling to second refueling (Step 5d) 
Range = 666 n. mi. 
rine а 1.696 hr. 
ЗА = Avatage &lrüpsad ә 1555. = 109.6 knots 
2b Ground speed е 409.6 «10 * 369 knots 
gc Range with wind e 369.6 х 1.626 e 601 n. mi. 
2d Distance to Hickh&n ея 1394 + 601 e 793 n. mi. 


Ranga = 60 n. mi. 
3% Distances to Hickham = 193 + 601 e 192 n. mi. 
ӨТЕР 4 3rd refueling to Hickham e 192 n. mi. 
Therefore 3 réfuelings are necessary with а 40 knot 
wind with 1500 pounds reserve at each гей е пц. 


A cursory lock was taken at the above ferry flight (Travis to Hickhan) 
assuming в drag reduction if the tripod struts were faired, The range 
with two air refuelings increased by 15%, ог 323 n. mi. for the zero wind 
condition. Thus one of the three refuelings required with a 40 е head 
wind could be eliminated, but no @ i5 made for the sero wind case 


MARY k CONCILETONS | 
based om thé analysis made and the flight ا‎ conducted, the 
following conclusions can be draws regarding the inflight refueling 
probe installation on the F«102A airplane. 


1. The drag of the fefusling installation is nearly twice that 
of the externkl tanks carried by the Ғ-202А. 


Рог a typical long range ferry niosiop of 2120 n. mi, (Travis 
AFB to Hickham АРВ) two or three inflight refuelinga will be 
required depending on head vwinde encountered (© to №0 knots). | 
А 1500 Jb. fuel reserve маз sssumed at each refueling point. 


Operation of the speed brakes should be handled with caution, 
ав а yawing tendency to the loft in experienced. 
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author, 1958. 


Boeing Document Wo. 06-7911, Design Considerations for Air 
Refueling Receiver Installations with the KO-135A Flying Boon. 


Thomas, D. Me» Kucewara, Jo, and Callahan, у. B., Performance N 
Data rt fer the Р-102А bee sie Hebbal Appenaix I, Convair 


Taunoda, W. and loos, Je, Installed Thrust Available, Fuel Flow, 
and Engine Air Inlet Performances of the F~102A and ТР-302А 
Airplanes, Convair Report 21-8-0120, ! Мау 1955. 


P.O. 17-1024, Flight Manual 7-102A and ТҰ-102Д ОЧАР Berien 
Aircraft, h October 1962. 
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FOREWORD 


This report was prepared by General Dynamica/Convair, San Diego, California, 

under USAF Contract No. AF 41(608)-37105. This contract was initiated under 
Engineering Task SANE-66-F 102-1 "Class V Modification 1797 Extended Range 
Capability F-102 Aircraft", The report covers Phase | of the task “In-Flight - 
Refueling". The work was administered under the direction of the Service Engineering 
Division, Directorate of Material Management, San Antonio Air Material Area, 


Kelly Air Force Base with Captain Lee Smith acting a8 principal engineer. 


Acknowledgement is made to the support provided by Colonel R. A. Williama 
of the 82nd Flighter Interceptor Squadron at Travis Air Force Base, California, 
in supporting the flight test program and to Major E, Archer (SAAMA) and Captain 


L. Mize (82nd FIS) who participated as the test pilota for the program. 


ABSTRACT _ 


This report presents Ше test results of the preliminary investigation conducted to 
determine the feasibility of incorporating a probe and drogue in-flight refueling system 
for the Е-102А, the design and prototype installation features of the system, the test 
results of ground refueling through the in-flight refueling probe, the structural com> | 
ponent test conducted and the results of various analyses (aerodynamic drag, stress, 
vibration and weight and balance) conducted on the system. Data and flight test — 
results are also presented on the flight testa conducted on the prototype aircraft by 

the USAF. 


The feasibility of incorporating a probe and drogue system was successfully proven. 

A aimple externally mounted system was designed and installed on a prototype air- 
craft. It incorporated a tripod assembly for supporting the probe, a length of tubing 
attached to and running aft along the dorsal fairing and cutout in the fuselage for 
connecting the refueling tube to the basic ground, single point pressure refueling system 
located in the engine compartment. 


The prototype installation ground and flight tests revealed satisfactory results from a 
refueling time and fuel replenishing quantity standpoint. 


The two ground tests showed a refueling capability of 6350 and 6400 Ibs in 4.6 and 5.1 

NY minutes respectively with a simulated engine consumption rate of 3020 and 3150 1ba/hr. 
Flight testing indicated refueling capability to approximately 6200 to 6300 Ibs, as in- 
dicated on the fuel gauges. The static test of the probe was successful and proved ite 
capability of meeting the design limit loads established by SAAMA/SANE. 


| 

| 

| Flight teating revealed two problems with the installation (1) a high noise level generated 
| from the airflow over the struts of the tripod, and (2) a degradation in the effectiveness 

| of the right hand speed brake causing a yawing moment to the left when the speed brakes 
| wore extended at high speeds. The noise problem was eliminated. Although a shroud. 

| was installed over the tubing mounted on the dorsal subsequent flight testing revealed 

| that no apparent improvement resulted, At the direction of SAAMA no further effort 

| was expended, Correction of the yaw condition is possible by а small amount of rudder 

| trim; therefore, this will be the operational procedure when the IFR system іе installed. 
| 


| Installation of the production kits 8€ Travis AFB revealed minor modification problems that 
| were readily resolved. А total of 27 kits were installed at Travis and 7 at Portland. 


| During the initial training flights with the IFR system, seven incidents were encountered 
wherein the system design limit loads were exceeded. These resulted in failed Jo-boit 
attachment of the iower support fitting at Sta. 266. After the initial flights, no additional 
incidents were encountered. Standard repair procedures were instituted. 


- The prototype instaliation aircraft (57-0815) encountered fuselage skin fatigue between 
Sta, 202.23 and 209.25. To preclude similar failures, all IFR aircraft were modified 
by riveting an external aluminum doubler over the general area of the failure. 


ABSTRACT 
Continued 


a 
е 


A removable installation of an additional 5 liter LOX converter in the L.H. side of 
the armament bay and associated hardware was connected to the existing system. 
This provided the extra capacity required for extended in-flight refuelimg operations. 
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SECTION I 


INTRODUCTION - 


The purpose of this report is to present the results of the program conducted in accord- 
ance with SAAMA Engineering Task SANE -66-F 102-1 under USAF Contract AF 41(608)- 
37105 per engineering services exhibit SANE 139. The task title was "Claes V Modif!» 
cation №. 1797 Extended Range Capability F-102 Aircraft". There were two phases 
involved, however, only Phase 1, titled "In-Flight Refueling", was to be pursued, Phase 
II pertaining to "Missile Bay Tanks", was not to be accomplished until directed 5/3 SAAMA/ 
SANE, This report only covers Phase 1. 


Prior to the issuance of the above task, preliminary meetings on extending the range of 
the F-102 aircraft were held between SAAMA and Convair representatives on 21 and 22 
September 1965 at General Dynamics/Convair. The basic design philosophy and require- 
ments were discussed for three potential means of increasing the range. Area cost 
estimates were also submitted at that time for the In-Flight Refueling and Missile Bay 
Tank approaches. The basic approach to the task wag that it was to be a quick and dirty 
installation accomplished іп minimum time at minimum cost and to be readily removable. 


Task 1 was received on 16 November 1965. Phase I of the task was established to include 
the design, prototype and flight testing of In-Flight Refueling (ЕН) capability in the 

F -102A aircraft using the probe/drogue syatem. The program was to be accomplished 

on an expedited basis for maximum schedule compression. The detail requirements for 
the design, prototype, ground testing and flight testing portions of Phase | are listed in 
the Reference (1) TWX which was issued on the basis of the Task I description released by 
SAAMA. Е-102А, S/N 57-0815, was assigned to this program on 17 November 1965 

from the Convair Service Center, 


Baged on the milestone target dates set up in the Task | description which called for 
completion of the prototype іп 21 days and flight test in 35 days from go-ahead, Convair 
established 9 December 1965 (20 working days) for completion of the prototype and 

21 December 1965 (30 working days) for completion of the flight test. Completion date 
for the prototype included the fuel system tests, the structural component test, weight 
and balance check and pre-flighting of the aircraft, 


Section II of this report covers the requirements for the design and Installation pertions | 
of the program and the various tests and analyses required. ` 


Section II] covers the flight test portion and includes the tests conducted at Travis AFB 
and at San Diego. 


-1- 


SECTION I 
INTRODUCTION -Continued 


Section IV pertains to the IFR system fairing installation requested by ЗАММА /SANE 
subsequent to the initial flight tests conducted at Travis. The section covers the таш 
prototype installation, flight tasts and test results. E LM 
Section V discusses the service experience from a kit installation, service problema 
and flight time standpoint. 


The report also contains five appendices which, in themselves, are separate reporta 
of the individual tests and andyses conducted during the program. рну are included 
in order to provide a single document covering the overall task. 


The order of presentation of the various portions of the report follows the actual program 
pattern. This approach provides a desirable continuity in the report. 


During the period of time in which the prototype aircraft was located at Convair, proper 
security measures were required to safeguard the classified electronic equipment in- 
atalled in the aircraft. The measures used included the posting of 24 hour guard pro- 
tection and the removal of the equipmant with ite subsequent placement їп a bonded 
storage area, 


SECTION II 


IFR SYSTEM DEVELOPMENT 


Refueling Feasibility Tests 


Upon receiving the prototype aircraft (S/N 57-0815) on 17 November 1965, it 
was immediately set up for a ground test to simulate aerial refueling through 

the exiating ground refueling system with tank booster pumps running and engine 
fuel consumption conditions simulated. The basic purpose of the test was to 
determine that pressurized liquid fuel would flow uninterrupted to the engine from 
tanks #3L and R during aerial refueling into the same tanks simultaneously. 


The testa were successfully completed on 18 November 1965. The results showed 
that starting with only 1000 lbs of fuel in both №, 3 tanks and a Я 5 degree aircraft 
angie of attack, it was possible in two of the four tests, to refuel to а maximum of 
6400 в. with two different simulated engine consumption rates in approximately 
four minutes. The feasibility of an IFR system wae thereby proven. 


For complete detalis of the test set-up, test procedure and teat results вее 
Appendix J of this report. | 


Design, Mock-Up and Prototype Installation 


The design of the IFR system was initiated on 16 November 1965 and the mock-up 


оп 17 November 1965. То meet the maximum schedule compression authorized 
for the program, engineering sketches were used for establishing the design. 
Complete continuity of the design was maintained by revisions to the sketches. 
These data were used as the basis for releasing the parts for production. 


The design philosophy of a'quick and dirty,” easily гепюта Пе installation and 


basic system configuration were established prior to initiating the mock-up. The 


design, mock-up and prototype installation were carried out simultaneously during 
the program. In keeping with the task requirement that the IFR system design 
allow initial kit production and installation on 35 aircraft in the least practical 
time, it wag necessary to fabricate a prototype part and a production sample. 

As the prototype installation progressed, production parta for the kits were fabri- 
cated in accordance with the production samples and the désign sketches. 


A check was made of à number of F-102A aircraft located at the Convair Service 
Center to determine possible variations in skin contour, rivet patterns, frame 
spacing, etc. in order to minimize installation problems. 


In keeping with the other task requirements, system design consideration was 
given to the following: (1) a kit type modification to be installed for ferry missions 
(2) usage of an МА-2 (GF AE) nozzle (3) refueling internal wing tanks only (4) day- 
time aerial refueling only (5) no subsonic restriction of Е -102A operation (6) kit 


,to be readily removed from the aircraft with subsequent return to unrestricted 


“it 
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tactical configuration (7) use of standard hardware (8) no compromise in ground 
or flight safety and (9) probe design for limit loads of 2000 lbs, radial plus forward 
and aft 1000 Ib. axial loads applied at the nozzle. 


The IFR system installed on the prototype aircraft was designed in accordance 
with the philosophy and requirements mentioned above, The system can basically 
be divided into four main areas as follows: (1) internal tubing installation in the 
engine compartment (2) external tubing installation mounted on the dorsal fairing 
(3) probe tube installation and (4) tripod and torque tube support installations. 


To accomplish the Internal tubing inatallation, the engine was removed. This was 
done to insure good accessibility in the engine compartment for determining the 
optimum tube routing, support and clearance. Тһе one and а half inch tubing from 
the refueling adapter to the wing tanks was redesigned and replaced. (Existing, 
hardware was used wherever possible) The IFR connection to the refueling Line 
was made on the right-hand side of the engine compartment in the line connected 
to the right wing tank valve. The one arid a half inch internal tubing was connected 
to the external pipe through the right-hand aide of the fuselage at airplane Sta. 
494,60 and terminated in a coupling connectíon at Sta. 490.85. The internal in- 
atailation ig shown in Figures 1 through 3. The two inch external tubing mounted 
on the dorsa! fairing consisted of two sections and supported by brackets at ten 
locations. It extended forward to a coupling connection at approximately Sta. 408.5 
and then to Sta. 281.0. Here it terminated in a coupiing connection with the probe 
tube assembly, The external tubing installation ís illustrated in Figures 4 and 5. 
Details and assemblies of the internal and external parts and their installation are 
shown in References 2 through 22, 34 and 35. Prior to installation, all tubes were 
pressure checked at 120 psig. 


When the external portion of the IFR syatem is removed, a separate upper access 
door (Reference 32) is used to cover the fuselage opening after the internal to 
external tubing assembly (Reference 18) is removed. A lower acceas door, also 
at Sta. 494.60 (Reference 33), was incorporated for accessibility to the firat 
coupling within the engine compartment. When this connection is broken, a plug 
assembly (Reference 36) 1s used to seal off the internal tubing installation, 
thereby, permitting normal operation of the aircraft refueling system in the 
unrestricted tactical position, 


The probe tube installation initiated et Sta. 281.0 and followed the dorsal fairing 

to a point forward of Sta. 266. There,it bent outboard and upward to a new cénter 
line position approximately 21.5 Inches from the original centerline. Supporting 

lugs were weldéd to the tube at Sta. 266. In addition, load carrying collars were 

welded to the tube at approximately Sta 185 and 195. These collars are located 


ed 
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fore and aft of the sleeve support on the tripod assembly. At the forward 

end of the tube an adapter section was welded to it which provided means 

for attaching the MS 24356 nozzle (MA-2 type). The nozzle was positioned 

at Sta. 140, B.L. 38.00 and W.L. 41.00 In а 5° nose down attitude as directed 
by SAAMA. A tripod assembly formed the main structural support for the 

tube, The tube was supported ina ten inch long sleeve that has a center position 
located at Sta. 190. In addition, a tube support installation was located at Sta. 
266. This support was required to eliminate a torque condition encountered in 
the probe tube installation during the firet structural test. This problem is 
discussed in further detail in Paragraph D of thig section and in Appendix Ш. 


Figure 5 of the Appendix illustrates the tube support installation. Details and 
assemblies of probe tube, tripod and tube support are shown in References 23 
through 31 апа 38 through 44. The tripod and probe installations are shown іп” 
Figures 6 through 8, 


In keeping with the philosophy of &'quick and dirty"installation, the finish re- 
quirements for the various parts of the system were kept to a minimum, In- 
ternal and external tubing were Авдеев, the brackets were fabricated of alclad 
and the steel tripod assembly, probe tube and tube support were painted with 
Rustoleum. 


The references mentioned above pertain to the Claas I drawings that are being 
furnished for this program. Reference 37 will be the top-drawing for the com- 
plete IPR system, Reference 45 covers the modification instructions used for 
accomplishing the kit installations. 


Ground Refueling Tests 


After completing the prototype installation on 7 December 1965, the simulated 
aerial refueling test wag successfully accomplished on 8 December 1965, The 
resulta of the two ground tests showed that starting with only 1000 Ibe. of fuel 

іп both No. 3 tanks and a 7 5 degree aircraft angle of attack, it was possible to 
refuel to a capacity of 6350 and 6400 lbs. іп 4.6 and 5.1 minutes respectively 
while simulating engine consumg@tiien rates of 3020 and 3150 Ibs/hr. А fuel 
pressure leak check of the system was accomplished prior to the test. No in- 
dications of surge pressure problems were encountered during the test. Figure 9 
shows the fuel adapter installation used on the IFR probe for connecting to the 
refueling truck, The adapter, Model 6A-2B, P/N 208050, S/N-07055 was obtained 
on loan from SAAMA. Figure 10 shows the defueling portion of the fuel test set- 
up and the pressure gauges installed in the refueling lines in the engine compart- 
ment, 
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For complete detalla of the test set-up, test procedure and test results see 
Appendix II of this report. 


Structural Test of the Probe 


A structural component teat was performed on the probe and support fittinga to 
verify the capability of the units to withstand design limit loads of 2000 Ibs. radial 
plus forward and aft 1000 ib. axial loads applied at the nozzle. These loads were 
resolved into a resultant load acting at an angle of 26°34' from a transverse axis. 
This resultant load was first applied in an outboard-aft direction and then in ап 


inboard-forward direction. 


The first tests on 7 December 1965 revealed the existence of a torsional load in 
the probe which caused the probe tube to react in a torsional manner, restricted 
only by the friction induced by the tripod probe clamp. This friction was in- 
sufficient to sustain 100% limit load. Therefore, the test was discontinued before 
the maximum load was reached. The system design was modified to incorporate , 
a torque off-setting tube installation (References 38 through 44) at airplane Sta, 
266.0. The second test on 8 December 1965 was auccesafully completed. 


For complete details of the test set-up, test conditions, test procedure, etc. 
see Appendix Ш of thia report. 


: Aerodynamic Drag of the System 


As required by the task description, an aerodynamic analysis of the drag created 
by the IFR system was accomplished. In addition, aircraft performance based 
on the estimated drag waa also investigated, 


' The estimated aerodynamic drag was practically substantiated using the available 


data obtained during several of the evaluation and ferry flights of the prototype , 
aircraft. It was about twice that of the external fuel tanks. Airplane performance 
calculations for a typical ferry mission, based on the estimated drag, with and 
without & headwind are included 1n the analysis. For the typical mission of 2100 
nautical miles that was assumed two or three in-flight refuelings would be re- 
quired depending on the headwinds encountered, 


For complete details of the analysis, results and conclusions see Appendix IV 
of this report. 
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F. Stress Analysis of the System 


A complete stress analysis of the ІЕК system load carrying menibers was 
accumplished as required by the task description. The airluads encountered 
by the system were taken into consideration for both the refueling and non- 
refueling conditions. 


For further details of the calculations and the results see Appendix V of this 
report. 


G. Vibration Analysis of the System, 


The natural frequencies of interest of the in-flight refueling system of the Е-102А 
consisted of a first bending mode of approximately 1.4 cps and a second mode of 
12.9 cps which is predominantly a cantilever bending of the tubing forward of the 
tripod support. The first male, 1.4 cps, is predominantly a first bending mode 
of the tubing between the tripod and a point approximately 110 inches aft where 
the tubing first contacts the fuselage. This frequency is considerably below 1/6, 
the first airplane mode and would therefore not be excited. The cantilever mode 
of the probe, 12.9 cps, lies very close to a fuselage mode of the airplane. How- 
ever, the point of attachment to the fuselage is very close to a fuselage node and 
therefore would not be excited. 


Preliminary flight tests have shown that the system is satisfactory except fur a 
noise generated by the shedding of Karman vortices from the tripod. These 
vortices, which are functions of the velocity of the air and the tube diameter, 
produced a frequency which was in the audible range. These vortices if broken 
into many smaller vortices can raise the frequency above the audible range. 


H. Weight and Balance 


The aircraft was not weighed prior to starting the program; however, a weight 
record was maintained of the aircraft parts removed and the IFR system parts 
installed. This procedure established a baseline weight increase for the air- 

craft. For the fixet components installed, there was a weight change of *8.0 
pounds. For the removable external probe, plumbing and supports, there was 
a weight increase of 141 pounds. 


A weight and balance check uf the prototype aircraft with the IFR system installa- 
tion was accomplished un 9 Deceniber 1965. The weighing was carried out on a 

set of aircraft platfurm scales with no adverse wind conditions. Both T.O. 1-1B-50 
(Reference 47) and Т.О, 1-18-40 (Reference 48) were used in complying with the 
weight and balance data required to be furnished. 
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The weight and balance change resulting from the installation of the IFR system 16 
as follows: 


і. Fixed Components 


(a) Change in basic weight + 8.0 pounds 
(b) Moment Arm | 442.0 inches 
(c) Change 1s basic moment + 3.5 inch+pounds/1000 


2. Removable Components 


(a) Change in basic weight *141.0 pounds 
(b Moment Arm 219.0 inches 
(c) Change іп basic moment + 30.0 inch-pounds/1000 


Use of the IFR system alters the aircraft permissible take-off c.g. limits as 
follows: 


Most aft permissible take -off c.g. at engine start 
with full internal and external fuel 30.6% MAC 


Most aft permissible take-off c.g. at engine 
start with:full internal, but without external 
fuel tanks 29.7% MAC 


Calculations for the determination of the above take-off c.g. limits are shown in 
Appendix VI. 


The above weight and balance data were included in the weight and balance record 
for the prototype aircraft prior to its departure on 10 December 1965 to Travis AFB. 


CAUTION 


Inflight refueling is not approved on a tactical mission when armament is to be fired. 
In any event, ballast or armament must be installed to attain the above c.g. limitations. 


I. Reliability, Maintainability and Safety 


The following Product Effectiveness inputs have been prepared and are hereby 
submitted for the F-102A ín-flight refueling system. 


RELIABILITY 


The reliability of the in-flight refueling system was demonstrated under actual 
in-flight refueling conditions. Based on 160 refueling cycles with no system 
failures attributable to the in-flight refueling system components, the minimum 
system reliability at a selected confidence level can be determined by ‘the 
following expression: 
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га 24 + 1), oC 1 
R minimum - 6 Де) 
where: R Probability of successful in-flight refueling system 
operation. | 
x? Chi square variable 
f Number of failures occurring during testing that are 


attributable to component failure 


a Confidence level at which the test data is to be 
evaluated 

c number of refueling trials (trials that are terminated 
for other than component failure are considered to be 
"no-trial") 


The reliability of the inflight refueling pt ata 90% confidence level is then: 


X 2(0 +1) 9% |. ;- 660517 


Ка ша = 20160) 377 = 986 


This high demonstrated reliability is considered to be a function of careful attention 
to reliability in design, simplicity of design and use of service proven parts. 


` MAINTAINABILITY 


The in-flight refueling system із intended to be used only for ferry missions. Conse- 
quently, there ia considered to be повара inability requirement associated with it. 


` Installation and removai of the externat refueling plumbing can be accomplished with" 


standard tools. No special per&onne! skills or training are required for installation 
or removal of the external plumbing. 


SYSTEM SAFETY 


Review of the design and analysis of the available flight test data has determined that 
system safety has not been compromised by this installation for a ferry mission of the 
Е-102А. The hazards normal to an in-flight refueling operation have neither been re- 
duced or increased, 
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SECTION III 


FLIGHT TESTING OF IFR SYSTEM 


Flight Tests 


The installation of the IFR system and all the aasociated tests required were 
completed on 9 December 1965 as originally scheduled. A pre-flight check- 

out on 9 December revealed two problems: (1) low point drain valve leakage 
from the No. 1 left-hand tank and (2) indication of a variation іп fuel flow be- 
tween the left-hand and right-hand wing tanks through the flow equalizer. The 
leakage probem was corrected by replacement of the “o"-ring seal. A second 
engine run was made for Maj. E. Arcber and the flow differential was found to be 
minor. Prior to take-off on 10 December 1965, another engine run revealed a 
negligible difference in the readings of the fuel tank quantities that was within the 
accuracy range of the gauges. With these two conditions resolved, aircraft 
take-off was accomplished on 10 December 19653 per schedule by Major E. Archer 
for flight to Travis AFB. The flight plan called for a 15 to 20 minute local 

flight checkout of the system; however, no problems were encountered and the 
aircraft headed for Travis. 


Flight testing of the Е-102 In-Flight Refueling Probe was accomplished at Travis 
Air Force Base and at San Diego, California, during a nine-day period from ‘10 

to 18 December 1965, The test program consisted of a series of eight test flights 
and three ferry flights as shown in Table I. These flights were accomplished 

to verify the operation and function of the refueling system and to obtain qualita- 
tive data on aircraft flight characteristics and performance. АП Ше program 
objectives were achieved with the exception of a low-altitude (10, 000 feet) re- 
fueling operation. Difficulty with the test aircraft landing gear system forced 

the cancellation of the low-altitude refueling flight, and air traffic control problems 
coupled with the compressed time schedule for testing precluded further attempts 
to achieve this point. 


Test Results 

Approach and contact techniques were developed for normal and heavy tanker gross 
weights. Analysis of chase aircraft motion picture film failed to reveal any ad- 
verse airflow characteristica in the vicinity of the refueling probe that would affect 
the stability of the tanker drogue. Contact with the tanker aircraft was maintained 
for periods of time up to seven minutes, and it was felt that longer contact periods 
could be maintalned with no particular difficulty. The optimum altitude was found 
to be between 29, 000 feet and 31, 000 feet at indicated airspeeds between 280 knots 
and 293 knots. A total of 38 in-flight refueling hook-ups (dry and wet) were accom- 
plished by Major Archer and no problema were encountered with the system from 
a structural and operational standpoint. 


52 


| 
The only definitive performance degradation appeared to be an increased fuel 
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Fuel was transferred in varying quantities. up to and including the maximum 
allowable (approximately 6200 to 6300 lbs. aboard as shown on aircraft in- 
struments). Particular effort was made to observe venting and siphoning 
spray patterns for possible interference with pilot visibility and for impinge- 
ment in the intake duct areas. No such impingement was observed. With the 
test aircraft loaded to!maximum fuel capacity, а slight amount of instability 
was experienced when the refueling drogue was disengaged; however, this ` 
phenomenon was not felt to be a problem since recovery was effected with ease 
and did not require any special technique on the part of the pilot; 


The refueling probe as installed on the test aircraft. resulted in a loss of effective- 
neas of the right hand speed brake and a consequent yawing moment to the left 
when speed brakes were extended. This yaw can be corrected through the use 

of rudder trim, and was not felt to be a problem. | 


The only major problem was that of audio noise generated by air flow through and 


around the probe support tripod and its associated bracketry. This noise was 
determined to be a function of "а" and was apparent at 230 - 300 KIAS between : 
10, 000 and 30, 000 feet altitude. Since these flight regimes encompassed an 
area of critical radio communications (approach and departure control), it was 
felt that a fix was required. | 


A limited amount of qualitative aircraft performance data was obtained оп a by- 
product basis to provide mission planning Information. The test aircraft was 
flown on reciprocal headings at consistent power settings and paced by a non- 
modified aircraft in order to determine a rough-order incremental drag value. 


consumption of approximately 300 pounds per hour. 
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FLIGHT NO. 


Ferry #1 


Flight 1 


Flight 2 


Flight 3 


Flight 4 


Flight 5 


Ferry #2 
Flight 6 


Flight 7 


Flight 8 


Ferry #3 


TABLE 1 


F-102A IN-FLIGHT REFUELING TEST 


DATE 


10 December 


12 December 


13 December 


14 December 


14 December 


14 December 


16 December 
16 December 


18 December 


18 December 


18 December 


F LIGHTS 


1965 


1965 


1965 


1965 


1965 


1965 


1965 
1965 


1965 


1965: 


1965 


23255 


OBJECTIVE 

Basic flight characteristics 
Aircraft shakedown and FCF 
Ferry to Travis AFB 


Flight characteristics 
Simulated in-flight refueling 


In-flight fuel transfer 
In-flight fuel transfer 
NLG malfunction 
Procedures development 
In-flight fuel transfer 
Maximum fuel transfer 


Procedures and technique 


Aircraft performance degradation 
Flight characteristics 


Ferry to San Diego 
Flight characteristics noise fix 


Flight characteristics gloved cowl 
Flight characteristics noise fix 


Flight characteristics: noise fix 
Flight characteristics gloved cowl 


Ferry to Travis AFB 
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C. 


System Changes 


Ав а result of the audio noise and yaw problem with speed brakes extended, ` 
it was recommended to Travis оп 14, December 1965 to. conduct a flight teat” LE 
with the following changes incorporated: (1) removal of the aft torsion strut | 
at Sta. 266 (2) addition of .030 neoprene sheet stock in thé saddie and the 
saddle fastened tightly and (3) installation of а coarge. aad of cloth backed 
sandpaper to the tripod assembly struts. 


Change #1 aft to reduce drag and #2 and 3 for elimination of the noise, Only 
the first two changes were accomplished because of the unavailability: of the | 
sandpaper. Flight No. 5 on 14 December revealed no цар ovement in the 
conditions. It was decided by SAAMA to return the aircraft to Convair for | 
addition of fairings. These were thought to be required to minimize the speed. 
brake degradation and eliminate the noise. The aircraft was ferried to Convair 
by Captain L. Mize on 16 December 1965, | 


After aircraft arrival, a Type A, coarse, non-skid, Safety walk material 
fabricated by Minnesota Mining and Mfg. Company was installed on the tripod’ 
assembly struts. Ап application of cement was made to the back side of the | 
coating material and the material hand formed around the full length of gach 
strut with the seam on the aft side. А pressure sensitive tape was then used .. 
to hold the coating material in position, Test Flight No. 6 was made later that 


afternoon. The pilot subsequently reported that the coating material effectively . 
eliminated the noise problem. 


: Py | 


During the time the fairing installation was being accomplished (16 and {7 December ` 


1965), an improved procedure for installing the strut’ coating material was.in- ` 
vestigated. lt was decided to use a procurable 2 inch wide strip of similer 
material having an adhesive backing, thereby, eliminating: the need for a cement 
and the associated strut preparation. A spiral wound wrapping technique was 
used as shown in Figure 11. Test Flight No. 7 on 18 December’ 1965 révealed 
the return of the noise problem. The- oniy changes incorporated on the aircraft 
from Ив previous test flight were (1). the installation of à shroud over the IRR- 
tubing mounted on the dorsal fairing, and (2) the spiral wrapping on the tripod 
struts. The spirally wrapped coating material was removed and the original :. 
hand formed material re-inetalled. Test Flight No. 8, also conductéd on. 


18 December, indicated that the noise problem wag eliminated again. тһе only °, 


obvlous conclusion was that thé tightly wtapped efrute did. not break’ spit ще. е armas ` 
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vortices as effectively and did not raise the frequency of the sound above the 
audible range as well as the original, looser fitting material. Accordingly, 
the original procedure was used for the production kit installations, 
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IFR SYSTEM FAIRING INSTALLATION ` CX 


Design and Prototype 


Preliminary notification was received by telephone from Travis AFB оп 


14 December 1965 regarding the installation of IER fairings to ovércome the `. 
speed brake degradation. As mentioned іп Section HI, the aircraft was re- 

turned to Convair on 16 December. During the interim period, design investi- 
gations were Initiated in otder to comply with the SAAMA request that the i 


' “installation be accomplished on an expedited schedule. The decision was 'made. 


to only install а fairing over the tubing running along the dorsal. Fairings for 
the support brackets were to be in dan but not incorporsted at this dme, 


After completion of Test Flight No. 6 on 16 December, the м was prepared 
for this installation. The fairing was mounted on the dorsal over thé external ` 
tubing, Aerodynamically profiled half-cone sectione were used at the forward 

and aft ends to provide a streamlined contour to the dorsal skin. ° Exclusive of ` 

the half-cone sections, the fairing was fabricated in four sections of approximately. 
equal length. On the aircraft, the two center sections were riveted together; | 
however, for production, the optimum Installation would be to make them separable. 
The preliminary layout drawing of the fairing (Reference 46) reflects this feature. 
Two sets of the fairing assembly were fabricated. One was installed and the othér 
served as a production sample. The feiring installation on the aircraft is shown 
in Figures 12 and 13. It was completed late in the evening on 17 December. 


Flight Tests 


The aircraft was checked out and prepared for flight on 18 December 1965 to | 
conduct an evaluation of the fairing installation relative to its ‘effect on the speed. 
‘brake degradation problem. Weighing of the aircraft wae not necessary again . 
as weight figures for the various parts of the fairing were maintained during, ` 

the installation; consequently, the effects on aircraft weight and balance were 
readily available prior to flight. The total fairing weight was 18 pounds. Test 
Flights No. 7 and 8 were accomplished by Captain L. Mize. Captein.L. Smith 
of SAAMA/SANE was present to witness the flight tests. 


Test Results 


In a debriefing with Captain L. Mize after Test Flight No. 7, he reported that 
the speed brake degradation problem did not improve. After Test Flight No. 8, 
the same statement was made. A thorough inspection was made of the fairing 
after each flight and there was no indication of any loosening or failure. 
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Captain L. Mize stated that from an alrcraft performance standpoint there 
appeared to be а silght improvement with the fairing; however, subsequently 
this was not found to be the case. After the flights, approval was obtained 
from Captain L, Smith to return the aircraft to Travis AFB. The ferry flight 
to Travis was accomplished along a similar profile route used for the flight 

to Convair to obtain a performance comparison. The results reported by 
Captain L. Mize on 20 December 1965 revealed a slight performance degrada- 
tion with the fairing Installation. Information received from Captain L. Smith 
from SAAMA on the same day indicated that no additional effort was to be spent 
on this. 
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SECTION V 


IFR Service Experience : 


A. 


Kit Installations 


Installation of production kits was initiated at Travis AFB on 20 December 1965 
on Е-102А aircraft assigned to the 62nd FIS. A Convair Service Representative, 
Mr. D. Е. Houtz was present to assist in the installation. Delivery of the pro- 
duction kits was carried out on schedule with the last sixteen of the thirty -four 
being delivered on 29 December 1965. Twenty-seven kits were installed at 
Travis and seven at Portiand. 


Minor installation problems arose that required modification to three of the kit 
tube assemblies. These were accomplished on undelivered and returned assemblies 


immediately after the problems were known. Additional or modified installation 


features were included as the aircraft modification progressed. These included 

the following: (1) usage of shims under the tripod assembly support brackets, 

(2) addition of EC1293 under and around the periphery of the tripod support brackets, 
(3) usage of a PR810 sealant around the right hand side refueling tube entrance into 
the vapor door seal adjacent to thc wing tank, (4) variations in hardware sizes, 

(5) modification of tolerances, etc. 


Service Problems 


Flight training in usage of the IFR system was initiated at Travis on 3 January 1966 
with a schedule of 2 flights/day for 2 hours each established for completed aircraft. 
ln some cuses, diíficulty was experienced in accomplishing IFR hookups with and 
breakaways fróm the KC-135 tanker. Seven incidents were encountered wherein 
the upper or lower Jo-bolts used to install the fitting to structure failed because the 
IFR system design limit loads were exceeded. The primary difficulty encountered 
occurred with the lower support fitting of the tube support installation located at 
Sta. 266.0. This resulted in distortion of the fitting and damage to the frame to 
which the support is fastened. The standard repair procedure for the frame and 
straightening of the fitting were accomplished and the fitting re-installed. In addi- 
tion, the probe (MA -2 nuzzle) was found to be bent either upward or downward. 
The aircraft involved were 56-1440, 56-1447, 57-0848 and 57-0893. After the 
initial training flights, no additional incidents were encountered. ` 


Investigations conducted by Travis during training flights in the IFR aircraft 
revealed the inadequacy of the LOX system fur conünued usage over the period of 
time desired for in-flight refueling operations, On 21 January 1966, a telephone 
call was received from SAAMA/SANE requesting the assistance of a Convair 
structures specialist at Travis. Mr. R. McLeod of Convair arrived at Travis 

on 22 January. The basic purpose for his visit was to support the installation 

of additional LOX capacity for use during extended in-flight refueling operations. 


29 SECTION V 
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A prototype, removable installation was made on aircraft F-102A, S/N 57-888. 
It consisted of adding a 5 liter LO'X converter and associated hardware to the 
existing system. The installation was made on the L.H. side of the armament 
bay and slightly aft and below the existing system on the, R.H. side. Teste 
revealed that, with both Converters topped off before flight, the oxygen supply 
will last in excess of 7 hours. A safety Compliance Technical Order No. | 
1Е-102А -644, dated 26 January 1966 and titled "Installation of LOX Converter- 
F-102A" has been issued by SAAMA. Appendix I and Il of ће Т.О. respectively 
cover the servicing and operational instructions for the installation. The effect 
on weight and balance is also indicated іп the Т.О, 


On 26 January 1966, a report was received from Travis stating that on the proto- 
type aircraft (57-0815) the fuselage skin had cracked aft of the lower support 
fitting (Sta. 193.12) for the tripod assembly. Mr. B. F. Ferguson of Convair 
visited Travis on 27-28 Januar y to investigate the incident which was determined 
to be fatigue failure caused by buffeting aft of the vertical tripod leg. The cracks 

G started at the rivets located at Sta. 202.25 and 209.25 frames. The skin in this 

| area 15 fabricated of .040 inch thick magnesium. At Sta. 202.25, the crack.-: 

started at approximately W.L. +4 and extended upward and 3.5 inches forward to 
approximately W.L. +8. At Sta. 209.25, the crack started at approximately W.L, 
+ 4.5 and extended upward and 2 inches forward to approximately W.L.+9. The 
flight time on the aircraft as of 26 January 1966, with rhe IFR system installed, 
was 47.7 hours and 63 hook-ups had been made. This was the high time on the 
modified aircraft. 


A decision was reached at Travis to rivet a section of .040 inch thick 2024 T3 
alclad material over the general area of the failure on all the modified aircraft. 
This wes to preclude the possibility of similar failures as total aircraft flight 

time increased. As requested, a Class | drawing will be made of the doubler plate 
and called out on the installation drawing. The plate will then become a kit part 
and be included in the TCTO. 


С; Flight Time 
A total of 28 aircraft with IFR installations are located at Travis. From the start 
of flight training on 3 January through 25 January 1966, a total of 412.9 hours have 


been flown and $84 IFR hook-ups accomplished. In addition, a total of 38 hook-ups 
(wet and dry) were accomplished by Major E. Archer on alrcraft 57-0815 during 
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the flight test phase. This makes a total of 622 hook-ups. The number of flight’ 
test hours is unknown, 


Table I] provides a complete run-down of flight hours and hook-ups per aircraft. 


Total 


ACFT 
NO 


56-397 
440 
470 
507 

57-772 
774 
778 
779 
780 
783 
784 
794 
796 
799 
802 
804 
815 
840 
848 
851 
865 
882 
884 
887 
888 
891 
893 
895 


28 


TABLE U 


F-102A AIRCRAFT, AS OF 26 JANUARY, IFR 
INFORMATION 


HOURS SINCE MODIFICATION 
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CONCLUSIONS 


The pre-modification fuel system test revealed the feasibility of a probe and drogue 

type IFR system for the F-102A, The fuel test of the (ЕК prototype Installation through 
the probe was successful and proved that the aircraft at a 5 degree angle of attack, could 
be refueled го a maximum of 6400 lbs. in approximately 5.1 minutes with a simulated 
engine consumption of 3150 lbs/hour. | 


The IFR design and installation basically followed the philogophy of a"quick and dirty," 
easily removable installation, It was a simple, straight forward configuration that 
could be readily installed. The structural test of the probe proved its capabliity of 
withstanding the design limit loads specified. The system did not compromise ground 
or flight safety, reliabiliry or maintainability. 


Flight tests revealed the capabllity of the IFR system to accomplish its purpose and 
proved its compatibility with the KC-135 tanker. The noise problem encountered was 
successfully resolved. The fairing installation did not correct the right-hand speed 
brake deficiency; therefore, trimming out the left yaw condition was determined to be 
an operational procedure. 


"Installation of the doübler plate should resolve the skin fatigue problem encountered. 


19. 


20. 


“eese, V. O., (Cenvair-San Antonio) TWX to Wheeler, J. |. (Convair-San Diego) 
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REFERENCES 


titled “Cuntract AF41(665)-37105 TASK 1", dated 16 Noven.ber 1965. 


U.S. Air Force Dwg. Мо. 95)34800- Fuel System Installation, Refueling, Mod. of. 


U.S. Air Force Dwg. №. 65C348C1-Support, Tube, Fuselage. 


U.S. Air Force Dwg. 


U. 


U 


U 


S 


S 


.5. 


. Air 


Force Dwy. 
Force Dwg. 
Furce Dwg. 
Force Dwg. 
' Force Dwg. 


r Force Dwg. 


Force ‘Dwg. 
Furce Dwy. 
Force Dwg. 
Force Dwg. 
Force Dwg. 
Furce Dwy. 
Force Dwg. 
Furce Dwg. 
ir Force Dwg. 


Force Dwg. 


Nu. 


No. 


65C34862-Tube End, Refueling Line. 


65D34803-Tube Ass'y., Refueling, Left, Upper. 
. 05C34564- Tube, Refueling, Left. 
‚ 65D34805- Tube Ass'y., Refueling, Crossover. 

. 65D34806- Tube Ass'y., Refueling, Right, Upper. 

. 65D34807- Tube Ass'y., Refuel Elbow, R/H Lower. 
‚ 65B348C8- Clip, Tube, Upper. 

. 65B34869- Clip. Tube. Lower. 

. 05834810-С Ир, Tube, Недев: Aft. 

. 65D34811-Tube Ass'y., Refuel, Upper. 

. 65D34812- Tube Азву., Refuel, Lower. 

. 65D34813- Bracket Installation, Check Valve. 
^. 65D34814- Tube Ass'y., Refueling, Forward. 
. 65D34815- Tube Ass'y., Refueling, Aft. 

. 65E34816- Elbow А55 'у., Refueling Line. 
. 05С34817-Вгаскеа, Refueling, Forward. 


. 065B.4515-Bracket, Fuel Line, Sta. 296.6. 
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U.S 


c 
un 


с 
оз 


аё 
tri 


. Аш Force Dwg. 
. Air Force Dwg. 
. ^ir Force Dwg. 


. Air Force Dwg. 


. Air Force Dwg. 


. Air Force Dwy. 


. Air Force Dwg. 


. Air Force Dwg. 


. ^ir Force Dwg. 
. Air Force Dwg. 
. Air Force Dwg. 


. Аш Force Dwg. 


9. Air Force Dwg. 


. Air Furce Dwy. 


. Air Force Dwg. 


. Air Force Dwg. 
‚ Air Force Dwg. 


S. Air Force Dwg. 


‚ Air Force Dwg. 
. Air Force Dwg. 
. Air Force Dwg. 


. ^ir Force Dwg. 


No. 


No. 


05B34819-Bracket, Tube Support, Fuselage. 


65B34820-Bracket, Tube, Upper, Sta. 318.0. 


. 65J34821 -Probe Installation, Refueling, F-16024. 
. 65]34822- Tube Ass'y., Probe. 

. 05)34823-Suppurt Ass'y., Tripod, Probe. 

. 65034524- Adapter, Nuzzle Probe, Fwd. 

‚ 65D34825- Adapter, Nozzle Probe, Aft. 

. 65]34831-Support, Tripod, Strut, Fwd. 


. 65Е34832-биррогь Tripod, Strut, Center. 


. OSE34633-Support, Tripod, Strut, Ай. 

. 65C34834- Adapter, Tripod. 

. 65E34835-Duor Instatlauon, Access, Upper. 

. 65E348J6- Door Installation, Access, Lower. 
.65834838-Вга ке, Tube, Lower, Sta. 318.0. 

. 03834839- апре, Door Seal. 

. 605B34840-Plug, Fuel Line. 

. 05534842-Лор Kit, In-Flight Refueling, Е-102А. 
. 65]34863-Suppurt Installation, Probe, Sta. 266.00. 
. 65D34864-Support, Tube, Refueliag, Sta. 266.00. 
. 65E34505-Support, Tube, Lower, Sta. 266.00. 

. 65£34866-Suppert, Tube, Upper, Sta. 260.00. 


, 65C34567- Adapter, Rod End, Sta. 266.00. 
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43. 


44. 


45. 


46. 


U.S. Air Force Dwg. №. 65C34868-Adapter, Rud End, Threaded, Sta. 266.00. 
U.S. Air Force Dwg. No. 65634869-Plug, Rud End, Threaded, Sta. 266.00. 


Convair Modification Instructions, Т.О. 1F-1G2A-643, titled “Installation 
wf In- Flight Refueling Provisions, dated 15 January 1966. 


U.S. hir Force Dwg. No. 65]34841-Fairing Installation, IFR. 


USAF T.O. L*1B-50 titled "Basic Technical Order for USAF Weight and 
Balance." 


USAF T.O. 1-IB-4G7iN^ V WEPS OI-1B-46 titled "Technical Manual Weight 
and Balance Data, " Rev. 30 July 1965. 
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ENGINE COMPARTMENT, TUBING INSTALLATION, 
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FIGURE NO. 4 TUBING INSTALLATION, DORSAL MOUNTED 
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EXTERNAL TUBE, ENTRANCE INTO ENGINE 
COMPARTMENT AND ADDED ACCESS DOOR 


FIGURE NO. 
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TRIPOD AND PROBE INSTALLATION 
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FIGURE NO. 
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UPPER BRACKETS, 
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FIGURE NO. 
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ADAPTER INSTALLATION, FUEL TEST 
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d FIGURE NO. 10 DEFUELING SET-UP, FUEL TEST 
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| FIGURE NO. 11 TRIPOD ASSEMBLY NON-SKID SAFETY WALK 

| же MATERIAL INSTALLATION, NOISE REDUCTION, 
SPIRAL WRAP 
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FAIRING INSTALLATION, IFR, FRONT VIEW, 
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FIGURE NO. 13 FAIRING INSTALLATION, IFR, REAR VIEW, 
RIGHT-HAND SIDE 
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APPENDICES 


SECTION VIH 


APPENDIX 1 


.F-102A In-Flight Refueling Pre-Modification Evaluation Test (17 and 18 November 1965) 


‘The purpose of this test was to determine the feasibility of installing an In-Flight Re- 
fueling System in the F -102 airplane. 


The four test runs did not reveal any major obstacles to the proposed program. With 

ithe two number 3 tanks initially full of fuel, it required approximately 4 minutes to 

add 4, 200 to 4, 400 tbs. of fuel into the other tanks with a refuel nozzle pressure of 50 to 
'55 psig while simultaneously simulating engine consumption rates of 3230 to 6040 pph. 
The refuel system pressure operated vent valves did not operate properly during se- 
fueling. Tank venting was accomplished by the tank pressure relief valves set at approxi- 
mately 7 to 8 psig. The basic test plan called for performing a simulated in-flight ге- 
‘fueling operation with the following initial conditions: fuel tank Numbers 1 and 2 (L & R) 
empty, fuel tank Number 3 (L. & R) with 2000 153. of fuel, an airplane noseup attitude of 


15°, the wings level and an engine fuel demand of 6000 pounds per hour. 


Basic test setup preparation included the following steps: 


(a) The fuel line from the fuel flow equalizer to the engine was disconnected 
at the fuel pump inlet fitting and the line connected to the test defuel 
plumbing. Test components successively inserted into the defuel line 
included a pressure gage, a turbine type flowmeter to measure defuel . 
flow rates, a valve to control fuel flow, a 230 galion tank set on a 
platform scale and a transfer pump to transfer the fuel from the tank 
to the fuel truck. 


(5) Тһе engine air bleed supply line to the fuel tanks was disconnected at the 
tee branching to the Number 1 fuel tanks on either side. A high volume, 
filtered, and regulated shop air supply system was connected to the tee 
leading to the fuel tanks. 


(c) The engine fuel pressure line from the Engine Fuel Pump to the Fuel 
Flow Equalizer was disconnected and the Fuel Flow Equalizer end of 
the line reconnected to an external 300 psig fuel supply system. 


(d) The airplane was positioned in a 45° noseup, wings level, attitude as 
determined by use of an inclinometer and the aircraft leveling lugs 


located in the missile bays. 


(е) А 55-gallon drum was located under each tank No. 1 fuel vent port. 


SECTION VIII 


APPENDIX I 


(f) 


The airplane was grounded to the facility grounding point. 


. Test plumbing was grounded, as required. 


The electrical ground power cart was connected to the airplane. 
A fire truck was standing by during the tests. 
During test runs 3 and 4, a 0-10 psig pressure gage was connected 


to the left side tank Number | drain plug, and a 0-30 psig pressure 
gage to the right side tank Number ! drain plug. 


Each test run consisted of the following steps: 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


Clean shop air was applied to the simulated engine bleed air 
supply line to the fuel tanks at a pressure of 47 to 52 psig. 


Fuel tank valves were opened, the fuel boost pumps were energized 
and engine flow simulation begun. 


Three-hündred psig fuel pressure was applied to the Fuel Flow 
Equallzer control tine, 


After tanks 1 and 2 (L & R) were emptied, the boost pumps were deenergized, 
the fuel tank valves were closed, and the Flow Equalizer control pressure 
was relieved, 


The refuel nozzle from the fuel truck was installed into the airplane refuel 
fitting. 


The fuel tank valves were opened, the boost pumps energized and engine 

flow simulation begun. Three-hundred psig fuel pressure was applied to 

the Fuel Flow Equalizer control line. The consumption rate, controlled 

with a hand valve in the line, was maintained at approximately 6000 pph 

during the first two test runs, at 3230 pph during the third run, and at 3420 pph 
during the final run. 


The pressure at the refuel nozzle was increased to 50-55 psig, the nozzle 
opened and refueling begun, Refuel pressure was monitored during the run. 


The foilowing parameters were monitored at one-minute intervals: 


SECTION VII 
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| (1) 
(2) 
(3) 
(4) 
(5) 


Engine consumption flow rate. 
Engine fuc! pump inlet pressure. 
Fuel quantity gage reading. 
Simulated engine bleed air supply. 


Pressure in Fue! Tanks | and 2 (L Е R) during test 
runs No. 3 and No. 4. 


| (1) Тһе test was continued until refuel shutoff occurred. 


| (j) The test run was then terminated; the refuel nozzle was depressurized, 
the boost pumps were deenergized, the fuel tank valves were closed, 
and the Fuel Flow Equallzer control pressure relieved. 


Test results are shown in the following tables. The refuel test runs lasted approximately 
four minutes. The refuel vent valves did not operate properly during the four test 

runs. This was suspected duriny runs No. | and No. 2 and confirmed in runs No, 3 

and No. 4 when pressure gages were installed into the tank No. 1 (L & R) drain ports 
during the latter two runs and similar tank pressures obtained with the refuel vent 


valve lines capped in run No, 3, and uncapped in run No. 4. 


In both cases, the tank 


pressures varied from approximately 5.4 to 8.6 psig, which is in the operating range 


(OÍ the tank pressure relief valves. 
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APPENDIX ll 


F-102A In-Flight Refueling System Test (8 December 1965) 


Purpose: 


| The purpose of this test was to determine the operational characteristics of the 
In-Flight Refueling System installed in the Е-102А airplane. 


‚ Results and Discussion of Results; 


The test results are shown in Tables I and П. As noted, the average refuel flow 

' rates were 135 gpm and 148.5 gpm for the two test runs, resulting in refuel times 
of 5,1 and 4.6 minutes, respectively. The wing tank pressures (7 to 8 psig) indica- 
ted that the refuel vent valves were not open, and tank venting was accomplished 

' with the operation of the tank pressure rellef valves. While the pressure gages 
installed in the refuel line indicated slightly higher pressures in the Line to the fuel 
flow limiter and pressure regulator for tank No. ЗВ than those for the left-hand side, 

| the refuel shutoff valves appeared to close at approximately the same time, indicating 
left and right wings were filling at approximately the same rate. 


| Test Setup: 


The basic test setup, is shown in Figure 1 and consisted of the following: 


l. The engine fuel pump inlet fitting was removed from the engine pump 
and attached to the test defuel plumbing. А 0-60 psig gage was in- 
stalled near the connection. The engine supply line, which contained 
a one-inch turbine type flowmeter and a one-inch flow-control valve, 
was connected to a weigh tank mounted on a welgh scales, Fuel was 

removed from the tank to the fuel truck via a transfer pump and filter. 


2. | Clean, regulated, high-flow shop air connected at the NI Compressor tee 
| was used as a simulated engine bleed alr supply. 


3. A 300 psig fuel supply system was connected to the Flow Equalizer to 
| control its operation, 


4. A 0-30 psig gage was connected to each tank No. 1 (L & R) drain 
fitting. 


5, A 0-100 psig gage was connected оп both sides (L. H. and R, H.) of the 
tee connection of the airplane refuel line and the In-Flight refueling line. 


APPENDIX Il 
“Тез: Setup (Continued) 


6. 


7, 


A special adaptor (Model 6A-2B, P/N 208050, S/N 07055) manufactured 
by Flight Refueling, inc., was used to adapt from the truck refuel 
nozzle to the In-Flight Refueling probe. 


The airplane was positioned to a / 5° noge up, wings level (laterally) 


attitude. 


Test Procedure: 


1. 


5. 


Utilizing simulated engine bleed air, flow equalizer control pressure 
and fuel boost pumps, the airplane was defueled until an airplane fuel 
quantity gage reading (total) of 2,000 pounds was indicated. 


The probe-nozzle adaptor was installed on the probe and the fuel truck 
nozzle was then connected to the adaptor. 


To ensure an integral system, the refuel nozzle was opened, the refuel 
pressure was slowly increased to approximately 30 psig and approximately 
20 gallons of fuel was added to the airplane. The refuel nozzle was then 
closed and the refuel pressure decreased to zero. 


With the bleed air supply regulated to 50 psig, the flow equalizer control 
pressure at 300 psig, the fuel tank valves open and all four fuel boost 

pumps on, the engine supply fIow-control valve was adjusted to a consumption 
rate of approximately 3, 000 pph. 


The pressure at the refuel nozzle was increased to 51 psig. The nozzle 


was then opened and the test be gun. 


The following were read and recorded at one-minute intervals: 


a. Consumption flow rate. 

b. Refuel line pressure (L.H. and R.H.). 

c. Tank No. 1 (L & R) pressure. 

d. Airplane fuel quantity gage (total) indication, 
e. Weigh scales reading. 

f. Engine’ fuel pump inlet pressure. 


The following were monitored during the test run: 


a. Simulated engine bleed air supply pressure. 
b. Flow equalizer control pressure. 

Ë: Refuel pressure. | 

d. Fuel truck quantity meter reading vs. time. 


< 


APPENDIX II 
Test Procedure 


8, The test was continued until refuel shutoff occurred. Тһе refuel nozzle 
| was then closed апа operations terminated. 


9. The procedure (Paragraphs | and 4 through 8) were then repeated for 
the second test run. 


TABLE I 


F -102 In-Flight Refueling System 


Flow Equal. Control Press. 300psig 


| Test 
| Fuel; #73 F, S. С.: ,767, 6539 Lbs/Gal. Fuel Quant (Lbs): 3L 1000 ЗЕ 950 
| | 3000 PPH == 7,8 СРМ Bleed Air Supply: 50 psig 
| Fuel Tank Quant. Meter (Gals): Start 0, Stop 688, Delivered 088 
| 


sed‏ یبد 


Remarks 


Consump. Ргеѕв-рѕір psig 
Rate GPM RH JIL ik 


Refuel Press 51 PSIG 
5.2 |2150 * Flow 132GPM @2 Min. 
Elapsed Time. 


6300 
| 5:05 |2 7.8 6400 Refuel Shut-Off. 
| | 688 __ 
| *Aver, Refuel Flow Rate ^7 508 ` 135 GPM 


| 

| 619-352) Дари 

| А . جم‎ ; 2 = == 3150 PPH 
- Aver. Consumption Flow Rate 0348 Hrs хоп 


л 


о | 
| 


TABLE II 


F-102 In-Flight Refueling System 
Test (Ground) 


RUN NO, 2 

Fuel: 73°F, 5.С.: 767, 639 Lbs/Gal, 
2000 PPH = 2.8 GPM 

Fuel Tank Quant. Meter (Gals) Start: 0, 


Eng. n Refuel Line 
Consump | Pa Press-psig 
Rate 


Fuel Quant (Lbs): 3L: 1000 3R: 1000 
Bleed Air Supply: SQ psig 

Stop: 484, Delivered: 684 
Flow Equal, Control Press: 200 psig 


Tank Press 
Scales|Remarks 


Ж etuet Press:53 psig 
Flow: 147 GPM 
аа 2 min, 

elapsed time. 


Réfuel Shut-off. 


Aver, Refuel Flow Rate ж 684 « 148, 5 СРМ í 
4.6 | | 


6 Aver, Consumption Flow Rate zw (814 - 582) 
. 0769 hrs. 


ше 3020 PPH 


APPENDIX Ш 


87ZS 65-019), titled "F162 In-Flight Refueling (ЕК) Probe 


| General Dynamics/Cunvair, Engineering Report 4855,18 (КАС 
x Statis Proof Test," dated December 1965. 

| 

| 
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FOREWORD 


Static proof loads were applied to the Г-102 In-Flight 
Refueling (I.P.R.) Probe at General Dynamics Convair, 
San Diego, California under Contract Number AP 5i(608)- 
31105, Task 1. The principal engineer was R. R. ` 
Romanowich, and the test was designated Test Number 

SL 65-073. 


13. 


№ 


The purpose of this report із to present the results. 
of Test Number SL 65-073, which applied static proof 
loads to the 65734821 І.Ғ.В. Probe installation on 
the P-102. (Р-202А 8/4 57-0815) 

The test consisted.of two lead conditions. Excessive 
deflection was encountered on the first attempt to 
apply the loads. However, в design modification was 
initiated and the structure, as modified, successfully 
withstood the applied static proof loads. The text 
of this report presents the load conditions, instru- 
mentation and test results. 
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DISCUSS ION 


1.0 
1.1 


3.1 


4.0 
bil 


4.2 


4,3 


Introduction 


The purpose of this test wis to із the structural integrity of the © 
P-109 Т.Р.Н. Probe by application of Statio ptoof loads. This re- 
rt presents the test results. | 


Test Condittons 


The static proof ‘loads consisted of two load conditions. m both 
cases the load was applied through a oimulated MSOlh356 (ASG) nozzle 
at the forward end of the I.P.R. linc, station 146. Condition One 
vap further defined as a two thousand (2000) pound load horizontally 
бз коа and а one thousand (1000) pound load aft. Condition Two jf. 
identical to Condition One excerpt both lond directions vere reversed.” 


+ 


The loads in cach test condition wore reduced to а aihgle resultant -- 
load for actual application. ‘The resultant load, R; for Comat tien 

One was determined us shown in Figure l. The resultant load for 
Condition Two vas determined as shown in Figure 2. қ 


Instrimentation 


The instrumentation for thie test consisted of а load coll to мет Ру that 
the correct load magnitude was applied to the structure. 


Test 


The test loads were applied in load increments of 20$, - od, ЖР 
60%, 90% and 100%. Тобі Condition One was attempted on 7 Decamber 1965. 
However, at approximately 79% of load thd test was discontinued dt the dírec- 
tion of test vitnesses. With the load applicd, the probe deflected outboard 
end down in a circular path. Torsional loads іп the Т.Ю,В. probe structure 
caused the compression leg, 65734828, of the 65534823 Tripod Assembly to. 
exhibit considerable deflection and structural damage „appeared тіледі. 

The configuration tested is shown in the photograph of Pigure 3. Figure | 
shows the overall test set-up and aircraft. 


The structure ms modified by the addition of the 65734863 strut at 
Station 266. This addition was designed to react the torsional 12805 
which caused the first proof test to be interrupted. Figure 5 shows the 
torque bar installation which was included in the final configuration 
tected, | 


Оп В December 1965, the static proof loode of both Condition One and: 
Two were successfully applied. 


- DISCUSSION (Cont'd) 


Test Rosults 


IN 
H © 


“л 
* 


The 65738321 F-102 LF.R. Probe Installation vas subjected to static 
proof loads without the occurrence of structural demaga or failure. 


NOTE; The test data from which this report was prepared are recorded 
in Convair Structures laboratory Notebook !hmber 4172, pages 
3 фига 5. 
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APPENDIX IV 


Fel02A AERODYNAMIC DRAG 


AND ESTIMATED PERFORMANCE 


WITH IFR INSTALLATION 


ABSTRACT | 03 


An inflight refueling probe installation has been desigüsd for the . 
F-102A airplane for ferry purposes. Evaluation flights with the ` 
system substantiate the estimated aerudynumic drag, which is about 
. twice that of the external fuel tanks. А yaw problem when operate 
ing the speed brakes, and a noise due to the ilustallation were en- 
countered during the flights. Airplane performance, based on the 
actimated drag, shows that the modified F-102A requires two to three i 
refuelings on а flight from Travis AFB to Hickham AFB, depending on.  ..' 
headwinds encountered. E 
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INTRODUCTION 


The inflight refueling probe installation for the F-102A airplane 
was intended as a temporary appendage for ferrying the airplane 
over long distances. An early completion date and low cost were 
the main criteria and design objectives. Thus the configuration 
was rather simple and unsophisticated. A total of 34 kits were 
manufactured plus ап initial installation on an airplane which 

was subsequently used for flight evaluation. The refueling kit 
was intended for use with the probe and drogue system on a KC-135A 
tanker. 


An aerodynamic drag estimate f the refueling probe installation 

vas made, so that the performance of the airplane could be checked, 
in particular, the ferry range. Evaluation flights were made to 
check compatibility with the tanker airplane, as well as to uncover 
EY problems. 


< —— = 


DESCRIPTION OF INSTALLATION 222 аста 


The refueling probe installation was mounted on the right side of the | 
aircraft. An installation écbhematic is presented in Figure 1. The- 
various components: of the refueling prote instellation are numbered 
for easy reference. The refueling tube was mounted externally in the 


поок of the dorsal spine abor tno fuselage. Jt entered the rear fuged |, 


lage and connects with the airplane fuel supply system, Clamp type 


‘brackets held the tube about an inch from the fuselage surface. Coupl~ . 
lings allowed the tube to be discenzected in sections. Just behind the- 


cockpit area the refueling tube jogged away from the fuselage surface 

30 as to provide clearansd tor the mating drouge aud to be easily within; 
the pilots vision. ‘This end of the refteling tite was supported, by а ша 
tripod strut arrangement, the ends of the struts veing attached’ to fítte 
ings on the fuselage sides, A standard refueling probe ной ‘Nounted 9n. ru 
the end of the tube, slightly forward of the р110%.` After ptátic load 7: 
testing of the trial installation, an anti-torque tube was attached 

behind the jog in the refueling tube td prevent twisting during refugit- 

ing ореха 4 сп. This anti-torgque tube lays approximately parallel die i 
fuselage side, creusvise to the alrstreox. 


AERODYNAMIC, DRAG ESTIMATE 


An estimate vas made of the drag of each component, the вща оф which 2 
was taxen to be the total drag of the entire refueling tnstallation. 

Most of the small components; brackets, сом) Хана, fittings, otc; 

меге во aerodynamically dirty and blunt that flat plate drag was 
estimated as equivalent to the sim of component and iuterferoncoe drag. 

А value of 1.2 was therefore used for the subsonic drag coefficient 


. for items 1 through T and item 11. The effect of. compressibility Waê . 


ansumed to be в Лаг to thst оп flat plates, 1.6,, the nose preosuro 
varies іп the заме manner аз the impact pressure does, vhilé base pres- | 
aure ic unaffected. (sea Reference 1). Sines the base pressure 46 
normally p/q = - 9.5, | 


Cp > 0.5 + 0.7 (1 + MEJL) | (based on frontal area) 
o . š 


+ 
є, 


Date on the drag of cylinders normal ta the nirflow (па Героев. T vab 
taken to represent the drag of items Ө, 9 арӣ 10. Sinee {teme 9 ала ^". 
10 were inclined (at 65° and 42° to the free strean, respectively), a es Yt 
the drag coefficient yas chosen for an equivalent Mach uò., t 8.» ‘the .. 
component normal Бо the strut. a | 


- 


Item 12, the probe, чав considered eg a cone-cylinüer, but without 
a tano, since it is directly attached to the refueling tubo. (Re- 
ference 1). 


Cy = (.83 - .13)(1 + м/а) 


The refueling tube itself, item 13, was considered in three parts. 
The forward and aft portions, being parallel ta tha free strean, 
меге condidered to have friction Яғад only, and turbulent skin ° 
friction coefficients were used. The portion effecting the jag, 
however, was inclined at 17°, and thus was scsiumed to have pressure 


drag. The values for that of a semi-cylinder normal to the airstream 


were used (Reference 1). А Vist of the drag coe!'ficiestsa and equiva- 
lent flot plate areas for several subsonic Mach numbers {в given їй 
Table I for all the components and the total inflight refuelling. probe . 
installation. 


Note from the table that the grentest source of drag is the tripod 
struts. These struts together account Гог 60% of the total drag ` 
of the installation, at subsonic speeds. Streamlining of these 
struts was therefore investigated. Using radringa with a 2OF thick- 


ross ratio, the estimated drag of the total refueling probe instalation 


was reduced ty about 50), This reduction vould result in significant 
gains in cruise performance. 


FLIGHT EVALUATION 


During evaluation flights of the Р-102А inflight refueling probe 
installation, conducted hy the Air Force, two distinct problens 
occurred. Опе of these vas a loud whistling noise during certain 
flight regimes, the other was inadverta:t yaw when sperating the 
epeed brakes. 


The whistling noise was believed caused Ту Каттап vortex streets 
emanating from the tripod struts. The whistle vas loud enough to 
interfere with redio reception. It occurred below 23,000 ft. 
altitude et apeeds in excess of 240 knoto indicated. If order to 
isolate the cause of this noise, the tripod struts wére wrepped 

with coarse sandpaper. This would change the boundary layer con- 
ditions on the cylindrical struts, and lead to a change in location - 
and type of separation, hopefully reducing the noise level or chang- 
ing its pitch. Flights vith this sandpaper inetellation relieved the 
situntion, according to pilot's comments. 


* 


QUT Wr 


The yawing problem during speed brake operation failed to be solved. 
It was felt that separation was occuring on the right side of the 

fuselage (where the refueling probe installation is located), and 

the consequent vortices were blanketing the right-hand speed brake. 
Pilots stated that left yaw cocurred with speed brake operation. A 
flight was made with the snti-torque tube removed, to determine if 
it hed caused sufficient seperation on the fuselage to blank-out the 
right hand speed brake... A fairing was also msde to cover the aft 
portion of the refueling tube lying close to the fuselage. This 

Дир I ыныр ee ee This 

fairing was also flight tested. 


Neither of these attempts indicated an alleviation of the yawing 
problen. 


During several of the evaluation and ferry flights, date was re- 
corded by the pilot to give sam indication of the airplane's pere 
formance with the inflight refueling probe installation. Bone of 
this data has been converted into drag coefficient form for com- 
parison with the installation drag estimates. Ноле of the data 

can be considered to be flight test ев no test instrowenta- 
tios was carried aboard. Dita vas recorded by merely reading the 
кота cockpit instremasts,. The engine perfortance vas mot calibrated, 
mer were &Umodphberic conditions accurately ascertained. 


The drag increment due to the Installation of the inflixgbt refuslinz 
probe is presented in Figure Р in coefficient form. Both’ the esti- 
mated drag and that calculated from the flight date are shown. The 
most conspicious feature is that the flight date shows large scatter, 
but is both greater end lese than the estimated drag. 


There are several reasons for the large scatter prevalent in the flight 
data. Several instrument readings had to be recorded. This consisted 
of the Mach mater, the eirspeed indicator, fuel quantity gauge, engine 
pressure retio gauge, anf altimeter. In addition, elapsed time һай to 
be recorded. Various errors could be introduced. For instance, the 
marks on the fuel quantity gauge are 200 lbs. apart resulting in at 
most 200 1b. accuracy. Ол a segment in which 1000 lbs. of fuel vas 
burned, a possible 20$ error is possible (two separete fuel quantity 
readings are necessary). Іп addition, no calibration is available 

for the particular airspeed meter used. This was shown to be question- 
able when two aircraft were flown is formation and their recorded air- 
speeds varied by up to 3%. Normally only the airplane with the re- 
fueling installation vas flown ала this data had to be compared with 
that in the performance date report. Variations in engine fusl con- 
dumption performance а) в.о are unknown. 


‚Іл retrospect, no great dependence can be placed oh any particular 
‘flight data point, but taken as a whole, the data is іп the same 
"ballpark" as the estimated drag, and so supports the estimate. 


A chart of maximum refueling altitudes and speeds for a range of 
tenker airplane weights was developed, based on the eatimated re- 
fueling installation drag. Downwash valusa for the tanker have 
been taken from a КС-135А report (Reference 2). The resulting 


refueling chart is shown on Figure 3. The standard boom placard 
limit із also indicated. 


During some of the evaluation flights ssful refielings were 
accomplished st much higher speeds and: altitüliss than indicated 
on the chart. This would indicate во. Gonsürvatisn in the down- 
wash values given for the КО-135А. 


Performance of the F-102A with the inflight refueling installation 
was estimated to determine the airplane's renge and its refueling 

requirements for a typically long ferry flight. The aircraft also 
carries two 230 gallon external fuel tanks in the ferry configura- 
tion 


The aircraft was asmued to have the following weight character- 
1stics: 


1. Zero Fuel Weight = 21246 pounds 
2. Internel Fuel e 7053 pounds 
3. External Tank Fuel ы 5 pounds 
lh. Maximum Gross Weight = + pounds 


5. Maximum Fuel from 
In-Flight Refusling = 6350 pounds 


The incremental drag of the external tenks is given in Reference 3 
end is compared with that of the refueling installation in Pigite 2. 
Note that the drag of this installation is approximately twice that 
of the external tanks. 


The specific renga (nautical miles per pound of fuel) was calculated 

by computing the thrust required as а function of altitude and weight. 
The engine epocifio fuel consumption data vas obtained from Reference 4. 
The specific renge is then calculated as: 


у 


mo- таа уин 


Bpecific renge data at 35,000 ft. 49 shown in Figure № for the Р-1024 
with and without the inflight refueling installation. The loss in 
specific range due to the refueling installation is about 20$. The 
maximum specific ranges are plotted versus altitude in Figure 5 for 
three airplans weights. ыала сше O s s a 
power service ceiling, but since use of this power setting is limited, 
the recommended cruise altitudes are those obtainable vith normal or 
maxim continuous power. Recomended cruise-clinb conditions (Mach, 
altituds, specific range) are shown in Figure 6 for a range of air- 
plane weights. 


Figure 7 presents rete of climb ава function of altitude and grose 
weight for the airoraft with refueling installation and external 
tenks. This climb performance is with Military power. 


Service ceiling is presented in Figure 8 for the eircraft with tanks 
with ang vithout tha refusling installation, The refueling installa- 
tien causes a loss of about 2500 feet in the Military power service 


ceiling. 


Figure 9 presants the range of the Р-102А with the refueling installa- 
tion and exterhünl tenks. This is for the recomended cruise-clinb 

profile from takeoff to zéro fuel remaining. The standard 1130 pounda 
of fuel given in Reference 3 for the Р-102А for starting, taxing, take- 
off, апа acceleration to clinb speed vas used, as well as an optimum 
Military power cliub. А no wint condition was assumed. Maiimum range 
maximum renge shown in Reference 5 ror a standard P«102A with external 
tanks is given as 1480 n. al. This is a 30% decrease in cruise range. 


the range of the same airplane after а successful inflight refueling 
operation is given in Figure 10. RBefuéling wee asaumed to occur at 
recomended cruise-climb conditions. А correction mist therefore be 
applied to account for а olimb if the refueling occurs at anveher 
altitude. No wind was again aseused, and the external tanks are 
adsuned to be empty. кеша CL еш ында 


rezmining ) ° 


A ferry mission can be planned with the use of Figures 9 and 10%. А i 
Trevis АРВ to Hickham AFB ferry flight will be used as sn exempl®, ~ ` 


Travis AFB to Hickham AFS = 2120 nautécal miles, assum: 


Stendard Day 

Zero Wind 

Refueling at 25000 ft. 

1500 pounds reserve fuel at refueling point 


STEP 1 


ld 


3c 


Determine fuel required, tim, and renge traveled to 
descent to refueling altituds. 


Mgure 9 and 10: 1500) fuel remaining, Altitude = 38,500 ft. 
Т.О. 1F-102A-l, Figure A6-5: 


Start altitude - 38500 ft. 

Puel used to descend  « 4507 

pimo to descend = 11.2 min. 

Distance to descend = 63 п..ші. 

Pinal altitude са 25000 ft. 

Fuel used to descend е 3302 

Time to descend а 7.8 min. 

Distance to descend =. ll n. м. 

Descent fusi E 450 = 330 = 12 
Descent tine в 11.2 = 7.8 = 3.4 min. 
Descent range = 63 = 11 ә 22 n. mi. 


Fuel remaining at start of descent = reserve + descent fuel 
в 1500 + 120 = 1620$ 


Determine fuel required, tim, and distance to climb from 
refueling altitude to cruise-climb altitude. 


Grose wight efter refueling = 21246 + 6350 = 27596) 
T.). 1F-100A, Figure A3-8: 


Start climb weight E 27596 lbs. 

Altitude E 25000 ft. 

Pind distance E 58 n. mi. 

Final clirb altitude е 35000 ft. 

7404 wight а 27250 lbs. 

Pind distance e 91 п. ті, 

Pind tims = 13.2 min, 

Fuei used in climb E 27596 + 27250 = 36$ 
Fuel remaining а 6350 - 346 = 600190 
Distance truveled © 91 - 58 = 33 n. mi, 
Time to climb = 13.2 - 9 <= 4.2 min. 


Range from take-off to first refueling 


Figure 9: Puel remmining at start of descent fron 
step 2 = 1620) 


Range - 193 n. mi. 
Time = 1.85 hy. 
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ВЕТЕР 6 


Тоссһеск the effect of wind, assume a 40 knot head wind for the Travia AFB 


Total range of first leg = cruise renge + descent range 


Tine 


Distance to Wickham 


= 


783 + 22 = 85 n. miles 
cruise time + descent tims 
1.85 + 2.13 - 1.98 hours 


2120 - 805 = 1315 n. mi. 


Range fron first refueling to second refueling 


Figure 10: Fuel remaining et ctart of descent o 16904 


Ranga 
Time 


612 n. mi. 
1.50 hr. 


Correction for alimb from refueling altitude from Step 3: 
fuel remaining after clinb = | 


Climb range 
Climb time 


Cruise range 
Cruise time 


Total range of leg 


Total time of leg 


Distance to Hickhan = 


32 n. mi. 
-O74 hr. 


642 = 31 а 611 п, mf. 
1.50 = 074 = 1.426 hr. 


climb range + cruise range ¢ 
descent range 

33 + 611 + 22 sx 666 n. mi. 
climb time + cruise tim + 
descent tima 

„ОТ + 1.126 + «13 = 1.626 hr. 


1315 < 666 = 649 в. mi. 


Range from 2nd refueling to 3rd refueling = 666 n. miles 
distance to Hickham « 649 n. miles 


Thus a third refueling 15 not necessary. 


to Hickham APB flight outlined previously. 


ӨТЕР 1 


First leg zero wind date (Step №) 


Range 
Time 


Average velocity = 


renge 
time 


805 n. mi. 
1.98 hr. 


в 1202 « 106,6 knots airspeed 


lb Ground speed = airspeed - wind speed 
| = 106.6 - ho = 366.6 


lo Range with wind с Ground speed x tima 
= 366.6 x 1.98 = 725.9 me 4. | 


id Distance to Hickhan ы 2120 - 726 = 1394 n. mi. 


STEP 2. First refueling to second refueling (Step 54) 
Range = 666 me mi. 
Tine » 1.626 hy. 


га Average airspeed = 1266. = 409.6 knots 


2b Ground speed ж 109.6 = NO = 369 knots 
2c Range with vind е 369.6 x 1.626 = 601 n. mi. 
2а Distance to Hickham = 1394 > 601 = 793 n. ші. 
STEP 3 end refusling to 3rd refueling 
Range = GOR. mi. 
За, Distance:to Hickham = 193 « 601 e 192 n. м. 
STEP 4 3rd refueling to Hickham = 192 n. mi. 


Therefore 3 refuslings are necessary with a 40 knot 
wind with 1500 pounfe reserve at each refueling. 


A cursory look was taken at the above ferry flight (Travis to Hickhen) 
assuming a drag reduction if the tripod struts were faired, The герое 
with two air refuelings increased by 19$, or 323 n. mi. for ths zero wind 
condition. Thus one of the three rsfuslinge required with а O imot head 
Wind could be eliminated, but no gain is made for the sare wind case. 


SUMMARY & CONCLUSIONS 
Based on thé analysis made and the flight evaluations conducted, the 


following conclusions can be drewn regarding the inflight refueling 
probe installation on the P-l02A airplane. 


1. The drag of the refusling installation 18 nearly twice that 
of the external tanks carried by the Р-102А. 


For a typical long range ferry missior of 2120 п. ni. (Travis . | 


AFB to Hiíchrham АРА) two or three inflight rofveltngs wilt be 
required depending on head winds encountered (O to 40 knots); 
A 1500 10. fuel reserve was assumed at васћ refueling pofot. 


Operation of the speed brakes should be handled with caution, 
аа а yawing tendency to the left із experienced. 
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APPEL VI 


Weight and Balance Analysis of F-LO2A with Lh Inotolle-. 


This section contains supporting belance calculations for tae most of 
permissible take-off c.g.'s show in Section II, H, Тере 0. 


An early completion date end low cost precluded the determination of fuel 
c.g. by actual test, therefore this was accorplishad by calculation. THe 
actual weighing and loading of Airernft Serial №. 97-215 мән usci ойы 
basis for calculations shown herein. 


The high nose-up attitude of the airplane during Іс. doos not permit the 
wing to fill to normal capacity, and it is presumed that Teuk 2 із tho 

one which does not fill because of the location of the bollmouth. часе 
calculations are based on this assumption. mio rcoulto in в Surtauer naft 
с.в. during the latter stages of ІА than would occur during nomial ground 
refueling; therefore the need for the aft permissible takceot? c. п. Limits. 


It will be noted that the following celculetious shov о г.с. of 30.7) MAC 
at t tion of D'R, based on fuel at 6,5 1%./ва1; howcvor, the use of 
une ii fuel (6.7 Ub/gal) would shirt this to 59.95; tnc in-flight 
aft Limit. 


APPS ШОТА Vi 


WITH EXTERNAL TANKS 


Basic Airplane (Ser. No. 57-815) 


Oil 

Pilot 

Hockote Dummy (е) 
Rockets Dummy (6) 


In-Flight Hefueling System-iem. 
Dumy Misstles (2) 
Ext. Tanks, Pylons 2 Unucable Fuel 
Fuel-Internal (1085 Gal.) 

*, Fuel-External 


Take-off - Full Wing > Ext. Fuel 


Burn Fuel = External 
- Internal 


Tank 2 
Tank 2 
Tank 3 
In-flight Refueling 
Tank 3 
Tank 2 
wank L 


Termination of Iis 


WITHOUT EXTERNAL TANI 

Take-off = Full Wing, Jo Ext, Fuel 
Burn Internal iuel 

In-Flight Refueling 


Terminetion or IPR 


Determination of Moot Att Permisatbls Take-off c.m. 


V. D. MT 


20,016 
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ма 
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429,0 
523.1 
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FOREWORD 


This report describes armament ground test firings for the Convair Model 
F-102 airplane. Firings were made from the armament test stand as set 
forth in Convair specification report No. ZM-8-086 paragraphs No. 1 through 
3.2 dated 8 December 1953. Tests were conducted at Naval Ordinance Test 
Station, Inyokern, China Lake, Calif. between 27 April and 25 June 1954. 


The purpose of these tests was to evaluate the operationof missile bay doors, 
armament displacement mechanism, and to determine blast effect onadjacent 
aircraft structure. 


The test program was authorized by Air Force Contract No. AF33(600)-5942 
under Armament Ground Test Provisions. 


Reference Reports: 
Convair ZQ-8-001 (2. 75 Ground Firing Tests) 
Convair ZM-8-086 (Armament Test Program) 
Convair Test Laboratory Report No. 7766 (Pneumatic System) 
Convair Test Dept Report No. 8859 
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Left Hand Side View of Armament-Pneumatic Test Stand 
Showing Missile Bay Doors Open and Rocket Packages Extended. 
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Fight Hand Side View of Armament-Pneumatic Test Stand 
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Front View Looking Aft of Armament- Pneumatic Test Stand 
With Missile Bay Doors Closed 
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THE F-102 ARMAMENT TEST STAND 


The test stand, which is used to gather report data, duplicates the 
F-102 armament structure. The stand is 10 feet high, seven feet deep, and 
22 feet long. The stand represents the bottom portion of the fuselage that con- 
tains three separate missile compartments. Each compartment is divided in- 
to two tandem missile bays, which makes a total of six missile bays. The aft 
bulkhead, the main landing gear doors, and oil cooler duct are also incorpor- 


ated into the stand. 


The stand is mounted to a 3 1/2 inch armor plate base in а nose-up 
attitude of nine degrees. Four air bottles, mounted on the aft face of the rear 
missile bays bulkhead, supply the pneumatic system that operates the missile 
bay doors and armament displacement mechanism. 


Six doors enclose the missile compartments. Four of these doors con- 
tain three rocket tubes each capable of carrying two 2.75 F. F. A. R.'s in 
tandem. This makes a total of six rockets per door or 24 rockets as part of 
the basic armament. In addition to the rockets carried in the missile bay 
doors, the test stand configuration handles six Falcon missiles. An alternate 
armament condition substitutes 72 rockets for the six missiles. These are 
carried in the missile bays in packages of 12 each, which gives a total rocket 
complement of 96 including the 24 door rockets. 
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NARRATIVE OF EVENTS 


TEST 1. 


Date: 8 May 1954 
Rounds: Опе - 2.75 F.F.A.R. (See firing chart) 


Firing Station: From lower tube (forward station) of RH side missile 
bay rocket door. Note: "Lower tube" indicates position of the 
tube when the doors are open and in position to fire. 


Purpose: To check doors and rocket intervalometer cycling operations. 


Instrumentation: 


1. Two - 16MM Fastax cameras (1500Fr. /sec.). 
2. One 16MM Cine documentary camera. 


3. Brush recorder to check door open and closed signals and 
firing pulse. 


Discussion of Test: 


Prior to rocket loading for this test several "dry runs" were 
made to check timing using the brush recorder. Time between 
doors-open signal, firing pulse, and doors-closed signal was 
obtained. These records show elapsed time from doors open 
to firing pulse was 1. 4 seconds. Elapsed time from doors- 
open to doors-closed was 1.8 seconds. After installing the 
rocket in the lower tube of R. H. side door the missile bay 
rocket doors were closed. Door closing was done by using the 
ground operation " Doors-Closed" switch on the electrical panel. 
This switch simulates " Ground Operation Switch," located in 
the nose wheel well on the airplane. After closing the doors 
the rocket firing selector switch (on the electrical panel) was 
set to 24 rockets prior to firing. This switch simulates switch 
on pilot's armament selector panel in the airplane cockpit. 


The firing cycle was then started from the firing barricade. 
Doors opened, rocket fired, and doors closed in proper 


sequence. 


аи CONVAIR 


Findings: 


1. Inspection of blast pan door (in rocket tube), igniter, and 
wiring showed no sign of damage from the heat or blast 
írom the rocket. 


2. Some rocket smoke was trapped inside the missile bays 


due to the fast closing door operation. This condition 
should not exist when air firings are made. 


Conclusions: 


Satisfactory operation of sequencing and firing were obtained. 


TEST 2. 
Date: 8 May 1954 
Rounds; Two - 2.75 Е. Е.А, В. (See firing chart.) 


Firing Station: From lower and center tubes (forward station) of RH side 
door. 


Purpose: To check doors and rocket intervalometer cycling operations. 
Instrumentation: 

1. Two - 16 MM Fastax cameras. 

2, One - 16 MM Cine documentary camera. 


3. Brush recorder to check door open and closed signal 
rocket firing pulse. 


Discussion of Test: 


One rocket was installed in the lower tube (forward station) of 
RH side door (same as test 1). One rocket was installed in 
the center tube (forward station of this same door). The 
doors opened, rockets were fired and doors closed in proper 
sequence, 


Findings: 


1. Inspection of blast pan doors, igniters, and igniter wiring 
indicated no heat or blast damage. 


2. Rocket smoke was trapped again inside the missile bays 
when the doors closed after firing. 
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Figure 2 
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б» REC RENNES 


Figure 12. Falcon Mi 
Aft Center 


Figure 13. Pressure 


ssiles on Forward Outboard Bays and 


Bay Pr 


Pick-up Installed in Oil Cooler Duct. 


ior to Event No. 41. 


+ — 


2058008 EGNUAIA 


с 


Mis 


vou 
8 ом 
: Е 


; 


al т: 


git E 


2p s; 
HPE НИНЕ АИИ | СА 


34 


“ 


CONVAIR 


ZQ-8-006 


41 and 42. 


Photo Records of Tests No 


Left to Right, 


igure 14 


F 


37 


ZQ-8-006 


Ee ОО КЕК Eee PO nae 


Falcon Missile in Retracted Position in Aft Center Bay. 


Figure 16 
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REPORT NO. 20-8-001 u TONVAIA 


INTRODUCTION 


The rocket ground firing tests specified by paragraph (C)5(a) of Part I of 
Exhibit B to Letter Contract AF33(600)-5942 were conducted on the LB range 
at NOTS, Inyokern, during the period 11 December, 1952 to 20 February, 
1953. The purpose of the tests was to check the functional operation of the 
launchers and their components. Complete film coverage of all firings was 
obtained by either still camera or motion picture camera, or both. Twenty 
three photographs are included in this report, and the motion picture films 
have been edited to constitute a supplement to the report. A chart of the 


chronology of the firing events is shown in Figure A, in the back of the report. 


The early completion of the test program was greatly facilitated by the 
cooperation of the personnel at Inyokern in offering design suggestions for the 
test stand and in assisting with the tests. 


DESCRIPTIONS 


Airplane Armament 


The basic armament of the F-102A Airplane consists of six Falcon mis- 
siles carried in individual missile bays, and twenty-four 2. 75-inch FFAR 
rockets carried in tandem tubes in the missile bay doors, as illustrated in 
Figure 1, on the opposite page. Figure B, in the back of the report, illus- 
trates the arrangement of the tandem tube launcher, with all-components 
readily accessible for inspection, repair, or replacement. Only one screw 
holds the tube in the door. By removing the screw the tube can be withdrawn 
from the front of the door for replacement or inspection. 


Early in the design phase of the armament the Air Force ordered a study 
made to determine how many rockets could be substituted for the Falcon mis- 
siles, as alternative armament. Space and weight factors permitted an alter- 
native installation, in addition to the twenty-four rockets in the doors, of one 
package of twelve rockets in each of the six missile bays, in lieu of the mis- 
siles, giving a total armament of ninety-six rockets for the all-rocket config- 
uration. 
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Basic Armament Rocket Firing Sequence 


In the basic armament arrangement the intervalometer is wired to only 
the forward tubes of the tandem rocket launchers in the missile bay doors. 
The forward rocket, in moving forward, trips a switch which fires the rear 
rocket in the tandem pair. The device was chosen for its simplicity and 
rapidity of firing. 


With only the twenty-four rockets in the doors installed, all rockets are 
fired in a Single flight by six intervalometer impulses at . 016 second intervals. 
Two forward rockets are fired by each impulse, and as the forward rockets 
fire the rear rockets, four rockets are thus launched by each of the six firing 
impulses. As all twelve forward rockets are launched in approximately . 09 
seconds, and the firing interval between the forward and rear rockets is .09 
seconds, the last forward rocket is launched before the first rear rocket. The 
total launching time for the 24-rocket flight is approximately . 180 seconds. 
The firing sequence and resulting rocket flight pattern are illustrated in Fig- 
ure C. 


Alternative Armament Firing Sequence 


In the all-rocket configuration, consisting of 96 rockets, (12 in each of 6 
missile bay packages, and 24 in the doors) the pilot can select any of the foi- 
lowing rocket flight sequences: 


24-24-24-24 24-24-48 48-24-24 48-48 


The pilot can change his sequence selection after the first twenty-four rockets 
are fired. 


When the 24-rocket flights are selected 6 rockets are fired from the doors 
and 18 from the missile bay packages, in each flight, by 6 intervalometer im- 
pulses at .032 second intervals. The first three impulses fire 5 rockets each, 
two from a tandem pair of door tubes and three from the package tubes. The 
remaining three impulses fire 3 rockets each, from the packages. Total firing 
time for each 24-rocket flight is .160 seconds. The firing sequence and rock- 
et flight pattern are illustrated in Figure D. 


I When the 48-rocket flights are selected 12 rockets are fired from the 
оў amd from the packages, in each flight, by 12 intervalometer im- 
pulses at . 01B second intervals. Тһе first six impulses fire 5 rockets each, 
two from a tandem pair-af door tubes and three from the package tubes. 
The remaining six impulses firé kets each, from the packages. Total 
firing time for each 48-rocket flight is . 176 seconds. The firing sequence 
and rocket flight pattern are illustrated in ‘Figure E. 
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Sequence Phco Strip, Eve 


Figure F. 
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Figure F. Sequence Phco Strip, Eve 
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The Rocket Firing Test Stand 


The test stand constructed for the ground firing tests consisted of a com- 
plete missile bay door and one missile bay rocket-tube package. For simpli- 
city, the door and package were mounted on the test stand in an inverted 
position as shown in Figure 2. The tubes were numbered as shown in Figure 
À. A variety of test panels were successively mounted opposite the rear blast 
pan area to represent the inner skin of the adjoining door in order to evaluate 
the effect of rocket blast and debris on the adjoining door structure. The com- 
plete test stand as installed on the LB range at NOTS, Inyokern, is pictured 
in Figures 3, 4 and 5. 


The rocket tubes were fabricated from .050 24ST aluminum. No signs 
of wear or failure developed during the tests. A total of thirty-six rockets 
were launched from the No. 1 forward door tube, including those fired from 
the No. 4 rear tube. Twenty-two rockets were fired from the No. 13 tube in 
the missile bay package. "The appearance of the tubes upon completion of the 
test program indicated that they would have lasted indefinitely. 


The design of the detent latches is such that the armorers can release 
them during the loading or unloading operations. The door detent latches hold 
from 90 to 110 pounds. The package latches, from 180 to 220 pounds. The 
difference in latch strength between the two installations is accounted for by 
the fact that the rockets installed in the doors are retained by the forward 
bulkhead of the missile bay under crash conditions. The detent latches may 
be seen in Figure 6. 


The tandem tube blast doors were machined from aluminum bar stock. 
An aluminum forging will be used for production. No difficulty with the blast 
doors was encountered during the test program. They may be seen in Figures 
6, Т and 11. 


The tandem tube blast pans were fabricated from steel. They are shown 
in Figures 6 and 24. No failures in the forward blast pans occured during Ше 
tests. No trouble with the rear blast pans was experienced after the igniter 
springs had been relocated aft of the pans to protect the springs from rocket 
blast. 


Other design changes and modifications made on the rocket launchers 
and their components as a result of the tests are reported in the final section 
of this report, Summary of Conclusions. 


A report of the missile bay door structural tests, with pressures and 
temperatures, is available in CVAC Engineering Test Laboratory Report 
Number 7305. 
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NOTS Inyokern Photo 552 


Figure 2. Firing: Test Stand, -Rear View Looking Forward 
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EVENT NO. 4 DATE: 11 Dec 1952 
DOOR TUBES FIRED: 3 6 DUMMY LOADED: 2 4 
PACKAGE TUBES FIRED: None DUMMY LOADED: None 


FILM COVERAGE: 


] Cine forward and above. 


SPECIAL CONDITIONS: This was the first tandem firing. 


PURPOSE: 1. 


FINDINGS: 1. 


CONCLUSIONS 
OR ACTION: 


To check the firing interval and the operation and latch- 
ing of the blast door. 


'To determine whether the blast would unlatch the 
dummy rounds. 

The firing interval was good. 

Door latching sequence was good. 

The opposite door test panel was dented. 


The rear igniter spring was annealed but could still 
make contact. 


Following this test an inspection was made of the switch- 


es and latches. No signs of failure or wear were visible. 


The top of the forward igniter spring was loosely fasten- 
ed down to determine whether this would prevent the 
spring being bent by the rocket blast. 


The rocket loading tool was altered at this time to a 3 
finger arrangement to eliminate the trouble in pulling 
the tool past the switches. 


The armorers suggested trimming back the hat sections 
inclosing the latch spring so thai the retaining groove in 


the rocket would be visible for easier rocket installation. 
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SUMMARY OF CONCLUSIONS 


Conclusions drawn from the findings of the test program are summarized 
below: 


1. Modify the blast door in the tandem tube installation to reinforce the 
latch pin and give better protection and access to the igniter wiring. 
This change has been made. See Events 1 and 2. 


2. Restrain the top of the igniter spring on the blast door. (Events 1 
through 6). This change was made in the course of the test program. 
A further improvement has been made in the production design. 


3. Reinforce the forward bulkhead of the missile bay door to withstand 
rocket blast. (Event 2). 

4. Modify rocket loading tool. This has been done. (Events 3 and 4). 

5. Trim hat sections holding the detent latch so that the armorer can 


see the retaining groove in the rocket. This modification was re- 
quested by NOTS personnel to facilitate loading and unloading the 
tubes. (Event 4). 


6. Modify production design of the package tube igniters to prevent their 
being rotated by the rocket blast in such a way as to short out adjacent 
igniters in the package. (Events 5 and 21) 


7. In the rear blast pan, move the igniter spring aft of the pan for pro- 
tection from rocket blast. This change has been made. (Events 7 
through 10). 


8. Install a removable panel of . 030 conolon on the inner surface of the 
missile bay doors in the blast area to protect the inner skin of the 
doors from rocket blast and debris. (Events 19 and 27). 


9. Modify the package tube latch to improve the loading operation. This 
has been done. (Events 23, 32, 37 and 38). 


10. Adda .032 stainless steel shield to the rocket tube package to protect 
the package wiring and tubes from door rocket blast and debris. 
(Events 24, 25, 26, 28 and 29). 


11. Change the routing of the forward igniter wiring in the tandem tubes 
for better inspection and servicing. 
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12. 


13. 


14, 


15. 


16. 


17. 


18. 
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Change the cam shape on the microswitch in the forward tandem tube. 
The switches used for the firing tests were stocked items. 


The latching of tandem tube blast doors is indispensable. (Events 30 
and 31). 


The amount of deflection of package rockets, in service, as a result 

of door rocket blast, in the improbable event of accidental simultane- 
ous launchings, cannot be determined until air firings are conducted. 
(Events 34, 35 and 36). 


On the basis of ground firing test results, there is no possibility, in 
an airstream launching, of a package rocket striking a missile bay 
door as a result of deflection by adjacent door rocket blast. (Events 
33 through 36 and corresponding film supplementing this report). 


No damage would be caused to the airplane in the event that a circuit 
failure fired both tandem rockets simultaneously. (Event 40). 


No damage would be caused to the airplane, other than the loss of one 
pair of tandem door tubes, in the event of a double electrical failure 
which resulted in the rear tandem rocket being fired without the for- 
ward rocket being fired. (Event 41). 


The warhead of the rear tandem rocket will not explode when the for- 
ward rocket is fired with the missile bay door closed. (Event 42). 
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Figure A. Chronology of Events and Numbering of Tubes 
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SE-0797 SLING - PILOT'S SEAT HOISTING 


‚ SE-0576 SLING - CANOPY HOISTING 
SE-0757-801 COVER - HEAT EXCHANGER DUCT 


SE-0889 HOIST FITTING - FUSELAGE 
SE-0572 SLING - AIRCRAFT HOISTING, 


. SE-0574 SLING - FIN HOISTING 


SE-0767 GAUGE - RUDDER RIGGING 


. SE-0579-803 SHIELD - EXHAUST TAIL PIPE 
. SE-0583 BRIDLE - AIRCRAFT RESTRAINING 
. SE-0634-801 LOCK - UPPER SPEED BRAKE 
. SE-0766 GAUGE - ELEVON RIGGING 

. SE-0738 EYE BOLT - WING MOORING PAD 


SE-0573 SLING - WING HOISTING 


. SE-0580-7 JACK PAD - WING ATTACH 


SE-0787 FUNNEL - FUEL TANK SUMP DRAIN 


. SE-0582 LOCK - LOWER MISSILE BAY DOORS 


SE-0618-801 LADDER - COCKPIT ENTRANCE 


. SE-0778-1,2 COVER - INTAKE DUCT PROTEC 
. SE-0578 SHIELD - AIR INTAKE DUCT 
. SE-0589 BAR - NOSE JACKING 


SE-0587-1,2 GRILL - AtR INTAKE DUCT 


. SE-0781 TOW BAR - NOSE VHEEL ATTACH 
. SE-0664 PLUG - BOUNDARY LAYER DUCT 


YF-102 Special Tools Index Illustration 
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SE-0797 SLING«PILOT'S SEAT 
HOISTING 

SE-0576-801 SLING--CANOP Y 
HOISTING 

SE-0889 HOIST FITTING-FUSEL AGE 
5Е-0204 COVER--HEAT EXCHANGER 
DUCT 

SE-0815 SLING-AIRCRAFT HOISTING 
SE-0574 SLING-FIN HOISTING 


. SE-0767 GAUGE-- RUDDER RIGGING 


SE-0579-805 SHIEL D-- EXHAUST TAIL 
PIPE 

SE-0583 BRIDL E-- AIRCRAF T RESTRAIN- 
ING 

5Е-0634-803 LOCK--UPPER SPEED 
BRAKE 

5Е-0766 GAUGE--EL EVON RIGGING 
5Е-0738 EYE BOL T-- WING MOORING 
PAD 

SE-0573 SLING--WING HOISTING 
5Е-7580-7 JACK PAD «WING 
ATTACH 

5Е-0787 FUNNEL--FUEL TANK 
SUMP: DRAIN 

5Е:0808 LOCK--LOWER MISSILE BAY 
DOORS 

SE-N6 18-803 L ADDER-- COCKPIT 
CONFIGURATION 

5Е-0778-1,2 COVER INTAKE DUCT 
PROTECTOR 


. SE-0814 SHIEL D--IN TAKE DUCT 


SE-0589 BAR--NOSE JACKING 


. SE-0813-1, 2'5CREEN--INTAKE DUCT 
. 5Е-0781 TOW BAR--NOSE WHEEL 


ATTACH 
SE-0812 PLUG-- BOUNDARY L АҮЕР: 
DUCT 


F-102A Special Tools Index Illustration 
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Same as F-102A from station 217 and aft. 


TF-102A Special Tools Index Illustration 
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INTRODUCTION 


Listed herein is a preliminary list of contractor furnished special 
ground support equipment required to support the YF-102, УЕ-102А, 
F-102A and TF-102A airplanes. Todls and equipment have been 
designed and prototypes fabricated in accordance with the Special 
Tools and Ground Handling Equipment Provisioning Document for 
United States Air Force.and Navy production contracts, dated 12 
October 1950, and Military Specifications MIL-D-8512 and MIL-D- 
8513 which replace AN-D-17 called out in the provisioning document. 
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2.М-8-085-3 Convair 
SPECIAL TOOLS LIST 

Group 
Part No. Nomenclature & Page 
SE-0567 Test Stand - Hydraulic Portable I11-2 
SE- 05658 Test Unit - Air Turbine Motor ГУ-1 
SE-0572 Sling Assembly - Aircraft Hoisting I-1 
SE-0573 Sling Assembly - Wing Hoisting I-2 
SE-0574 Sling Assembly - Fin Hoisting I-3 
SE-0575 Sling Assembly - Air Turbine Motor 1-4 
SE-0576 Sling Assembly - Canopy Hoisting I-5 
SE-0576-801 Sling Assembly - Canopy Hoisting I-6 
SE-0578 Shield Assembly - Air Intake Duct I-7 
SE -0579-803 Shield Assembly - Exhaust Tail Pipe 1-8 
SE-0579-805 (Deleted) 1-9 
5Е-0580-7 Jack Pad Assembly - Wing Attachment -10 
SE-0582 Lock Assembly - Lower Missile Bay Doors -11 
SE-0583 Bridle Assembly - Aircraft Restraining -12 
SE-0584 Adapter Assembly - Nose Section Cradle -13 
SE-0586-801 Dolly Assembly - Air Turbine Motor 


SE-0587-1, -2 Grill Assembly - Air Intake Duct 
SE-0589 Bar Assembly - Nose Jacking 


== = = 
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SE-0593-815 Cradle Assembly - Fuselage (Wing Removed) -17 
SE-0593-817 Cradie Assembly - Fuselage (Wings Removed) -18 
SE-0593-819 Cradle Assembly - Fuselage (Wings Removed) [-19 
SE-0594 Test Unit - Intervalometer Sequencing IV-2 
SE-0596 Aspirator - Cooling Air, Engine Ground Run-Up I-20 
SE-0617 (Deleted) 1-21 
SE-0618-801 Ladder - Cockpit Entrance 1-22 
SE-0618-803 Ladder - Cockpit Entrance I-23 
SE-0633 Truck - After Electronics Equipment I-24 
SE-0634-801 Lock Assembly - Upper Speed Brake I-25 
SE-0634-803 Lock Assembly - Upper Speed Brake I-26 
SE-0635 Stand - Engine Removal, Multi Position 1-27 
SE-0636 Sling - Nose Section Hoisting 1-28 
SE-0664 Plug Assembly - Boundary Layer Duct - Intake 1-29 
SE-0681 Puller - Vertical Fin I-30 
SE-0685 . Tester - Heated Windshield Control IV-3 
SE-0704 Compressor Unit - Hi Pressure Air III-1 
SE-0730-801 Adapter Assembly - J-57 Afterburner 1-31 
SE-0731 Adapter Assembly - Tail Cone Handling I-32 
SE-0738 Eye Bolt - Wing Mooring Pad 1-33 
SE-0739-1, -2 Fixture - Fuselage Support, Left and Right I-34 
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SPECIAL TOOLS LIST (Continued) 


Group 
Part No. Nomenclature & Page 
SE-0746 Lock Assembly - Upper Missile Bay Doors I-35 
SE-0746-801 Lock Assembly - Upper Missile Bay Doors I-35A 
SE-0751-801 Lock Assembly - Lower Speed Brake 1-36 
SE-0752 Stand - Bore Sighting 1-37 
SE-0755-801 Cover - Canopy and Radome 1-38 
SE-0755-803 Cover - Canopy and Radome I-39 
SE-0755-805 Cover - Canopy and Radome I-40 
SE-0757-801 Cover Assembly - Heat Exchanger Duct I-41 
SE-0763 Lock Pin Assembly - Canopy and Seat I-42 
SE-0763-801 (Deleted) 1-43 
SE-0766 Gage - Elevon Pendulum, Rigging 1-44 
SE-0767 Gage - Rudder Angle, Rigging I-45 
SE-0770 Turn Buckle Assembly - Engine Positioning I-46 
SE-0771 Test Unit - Intervalometer Timing IV-4 
SE-0774 Anchor - Engine Ground Run Up 1-47 
ЗЕ- 0776 Test Unit - Armament Circuits IV-5 
SE-0778-1, -2 Cover - Intake Duct Work Protective I-48 
SE-0778-801 Cover - Intake Duct Work Protective I-48A 
SE-0781 Tow Bar - Nose Wheel Attaching I-49 
SE-0783 Test Assembly - Engine Thermocouple IV-6 
SE-0784 Adapter Assembly - Quick Disconnect (ATM Test Unit) I-50 
SE-0785 Test Unit - Power Switch Sequence IV-7 
SE-0786 Intercom Unit - Ground Support IV-8 
SE-078' Funnel - Fuel Tank Sump Drain I-51 
SE-0797 Sling Assembly - Pilot Seat Hoisting I-52 
SE-0803 Cover Assembly - Canopy and Radome I-53 
SE -0804 Cover Assembly - Heat Exchanger Duct 1-54 
SE-0807 Ladder - Cockpit Entrance 1-55 
SE-0808 Lock Assembly - Lower Missile Bay Doors 1-56 
SE-0808-801 Lock Assembly - Lower Missile Bay Doors I-56A 
SE-0812 Plug Assembly - Boundary Layer Duct - Intake 1-57 
5Е-0813-1, -2 Screen Assembly - Intake Duct 1-58 
SE-0814 Shield Assembly - Intake Duct 1-59 
SE-0815 Sling Assembly - Aircraft Hoisting I-60 
SE-0818 Cover Assembly - Canopy and Radome I-61 
SE-0819 Jack Pad Assembly - Nose Jacking 1-62 
SE-0820 Ladder - Cockpit Entrance 1-63 
SE-0821 (Deleted) 1-64 
SE-0822 Plug Assembly - Boundary Layer Duct - Intake I-65 
SE-0823-1, -2 Screen Assembly - Intake Duct I-66 
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Part No. 


SE-0824-1, -2 


SE-0825 
SE-0827 
SE-0844 
SE-0852 
SE-0856 


SE-0857-1, -2 
SE-0857-801, 
-802 


SE-0858 
SE-0861 
SE-0862 
SE-0867 


SE-0867-801 


SE-0868 
SE-0870 


SE-0870-801 


SE-0871 
SE-0874 


SE-0781-803 


SE-0877 
SE-0879 
SE-0883 
SE-0889 
SE-0890 
SE-0891 
SE-0892 
SE-0893 
SE-0896 
SE-0903 
SE-0904 
SE -0905 
SE-0906 
SE-0907 
SE-0910 
SE-0916 
SE-0917 
SE-0918 
SE-0919 


SPECIAL TOOLS LIST (Continued) 


Nomenclature 


Shield Assembly - Intake Duct 

Sling Assembly - Canopy Hoisting 

Shield Assembly - Exhaust Tail Pipe 
Cover Assembly - "Q" Intake 

Streamer Assembly - Aircraft Warning 
Adapter Assembly - Air Conditioning Hose 
Rail - Engine Removal 

Rail - Engine Removal 


Test Unit - Cabin Temperature Control 
Container - Equipment Flyaway 

Truck - J-57 Engine Transport and Work 
Stand - Engine Compartment, Mobile Work 
Stand - Engine Compartment, Mobile Work 
Net - Canopy Pressurization, Test Safety 
Brackets - J-57 Engine Roller 

Brackets - J-57 Engine Roller 

Support Assembly - Radar Door Hold Open 
Sling Assembly - Fuselage Support Fixture 
Tow Bar - Nose Wheel Attaching 

Bar Assembly - Aircraft Nose Jacking 
Lock Assembly - Upper Speed Brake 
Wedge - J-57 Engine Shroud Positioning 
Hoist Fitting - Fuselage 

Lock Pins - Rudder Control Rigging 

Hoist - Constant Speed Drive 

Sling Assembly - Aircraft Hoisting 
Adapter Assembly - Air Starter Valve 
Adapter - Defueling 

Lockpin Set - Pilots Seat Removal 

Adapter Assembly - Sundstrand Handling 
Tool Brake Chute Door - Latch Engaging 
Plug Assembly - Rocket Grounding 

Cord Assembly - Armament Remote Control 
Lock Assembly - Drag Chute Door Safety 
Hoist Apparatus - Radar T & Receiver 
Guard - Ram Air Turbine 

Support - Radome Storage 

Fixture - Control Stick Locating 
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Part No. 


SE-0920 
SE- 0922 
SE-0923 
SE-0924 
SE-0925 
SE- 0927 
SE-0928 
SE-0930 
SE-0931 
SE-0932 
SE-0934 
SE-0935 
SE-0936 
SE- 0945 
SE-0946 
SE-0947 
SE-0948 
SE -0949 
SE-0950 
SE-0951 
5Е-0952 
5Е-0958 
5Е-0959 
SE-0960 


SE-0967 
SE-0972 
SE -0973 
SE -0974 
SE-0975 
SE-0976 


5Е-0977 
SE-0978 
SE-0979 
SE-0980 
SE-0981 
SE-0982 
SE-0984 


SPECIAL TOOLS LIST (Continued) 


Nomenclature 


Fixture - Aileron Lower Crank Alignment 
Fixture - Elevon and Friction Check 
Aligner - Brake Pedal Hinge Line 
Aligner - Rudder Pedal Adjustment Gears 
Straight Edge - Rudder Bellcranks 

Gage - Rudder Idler Bellcrank 

Gage - Rudder Stops 


Gage - Rudder Idler Bellcrank 300 Pound System 


Gage - Walking Beam Alignment 

Tow Bar - Nose Wheel Universal 

Target - Boresighting and Harmonization 

Lock Assembly - Rudder Batten 

Wedge - Canopy Support 

Sling Assembly - J-57 Engine Handling 

Tester - Electrically Heated Windshield 

Gage - Afterburner Nozzle Position 

Cover Assembly - NLG Wheel and Wheel! Well 

Cover Assembly - Wing 

Cover Assembly - MLG Wheel Well 

Cover Assembly - MLG Wheel 

Bracket Assembly - Hydraulic Hose Support 

Bracket - Transducer Vane Adjustment 

Cover Assembly - Pitot Tube 

Air Conditioner - Trailer Mounted, Gasoline 
Engine Driven Type M A-4 Modified 

Frame - Missile Loading and Handling 

Set - Boresighting and Harmonization 

Heater - Type H-1 Modified 

Support Assembly - Canopy 

Target Assembly - Radar Antenna Boresight 

Test Stand - Hydraulic Portable Electric 
Motor Powered 

Trailer - Servicing, Air Nitrogen 

Fixture - Sundstrand Drive Aligning 

Pins Set - Rudder and Elevon Rigging 

Walkway - Flight Control Mechanism Protector 

Bar - Nose Wheel Steering 

Sun - Shade Assemby - Cockpit 

Tester - Auto Flight Control Mechanism 
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Group 
& Page 


I-101 
I-102 
I-103 
I-104 
I-105 
I-106 
1-107 
1-108 
I-109 
I-110 
I-111 
1-112 
1-113 
I-114 
1-115 
I-116 
I-117 
I-118 
1-119 
1-120 
1-121 
1-122 
1-123 
1-124 
and Ш-4 
1-125 
1-126 
1-127 
I-128 
1-129 


III-3 
I-130 
I-131 
I-132 
I-133 
I-134 
I-135 

IV-10 
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Part No. 


SE-0946 
SE-0973 
SE-0985 
SE-0986 
SE-0987 
SE-0988 
SE-0989 
SE-0990 
SE-0991 
SE-0992 
SE -0994 
SE- 0996 
SE-0997 
SE -0998 
SE-0999 
SE-1000 
SE-1001 
SE-1002 
SE-1003 
SE-1004 
ST-00451 
ST-00456 
ST-00477 
ST -00478 
ST -00479 
ST -00506 
ST-00520 
ST-00522 
ST-00527 
ST-00533 
57-00536 
ST-00537 
ST-00544 
ST - 00546 


SPECIAL TOOLS LIST (Continued) 


Nomenclature 


Tester - Electrically Heatec Windshield 
Heater - Type H-1 Modified 

Adapter Assembly - "©" Pot Feel Test 
Stand Assembly - Engine Removal 

Gage - Control Surface Deflection 
Generator Set - Electric Ground Portabie MX 1179 
Adapter - Cable MD-3 Generator 

Support Assembly - Radar Door Hold Open 
Lock Assembly - MLG Door Safety 

Trailer - Missile Rocket, Transport 
Adapter Assembly - Air Conditioner Hose 
Bar - Assembly Missile Handling 

Tester - Edison Fire Detector System 
Clamp - NLG Strut, Restraining 
Positioner - Canopy Hold Open 

Fixture - Elevon Rigging 

Tester - Heater Windshield Control 

Tester - Electric Heated Windshield 

Pin Assembly - External Fuel Tank, Safety 
Adapter Cable - MD-2 Tester 

Kit Repair - Integral Fuel Tank 

Tool - Rocket Loading 

Puller - NLG Trunnion Pin 

Puller - NLG Trunnion Pin 

Puller - MLG Trunnion Pin 

Spanner - J-57 Thrust Mount Aligning 
Wrench - Main and Nose Landing Gear Wheel 
Wrench Assembly - Fin Hold Down Bolts 
Pins, Set - Wing Installation Aligning 

Link Assembly - Missile Door Micro Switch Adjust 
Tool - Missile Positioning 

Tool - Rocket Tube Installing (2. 75 Dia.) 
Adapter - Hinge Pin Puller 

Tool, Set - Bore Sighting 
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Group 
& Page 


IV -15 
IV -16 
I-136 
1-137 
I-138 
IV-11 
I-139 
I-140 
I-141 
I-142 
I-143 
1- 144 
IV-12 
I-145 
I-146 
I-147 
IV-13 
IV-14 
1-148 
I-149 

Ц-1 

II-2 

II-3 

II-4 

II-5 

II-6 

II-7 

II-8 

П-9 
11-10 
II-11 
II- 12 
II-13 
П-14 
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GROUP: І 


TITLE; Sling Assembly - Aircraft Hoisting 

FUNCTIONAL CHARACTERISTICS 
The aircraft hoisting sling was designed for lifting the airplane with engine installed. 
Starting with the third sling delivered SE-0572, the lifting eye will be replaced with a 
multi-position load bar which will allow for hoisting the airplane with engine removed 

or with additional load configurations. The sling provides for three point hoisting of the 
airplane. The forward cable is attached to the fuselage by four AN-911A bolts. The two 
after cables are attached to the wings by 5/8 inch eye bolts. 


REFER: 
SE-0815 АЕ 53 1787-1790 
5Е-0892 АҒ 53-1779-1786, AF 53-1787-1790 


LEVEL OF EFFECTIVITY 


MAINTENANCE E EEE 
. YF102 AF 52-7995 


DESIGNEO BY: CONVAIR 


MODEL OR TYPE 
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GROUP: I 


TITLE; Sling Assembly - Wing Hoisting 

FUNCTIONAL CHARACTERISTICS 
The wing sling is used for installing, removing or handling the wing. The inboard sling 
fitting is located under the wing drag angle which must be removed from wing before 
attaching the sling. 


LEVEL OF 


MAINTENANCE EFFECTIVITY DESIGNED BY: CONVAIR 


APPROVAL DATE: 12-3-52 


pou I 
| AE 527995 | 
| AF 51779-1786 
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GROUP: I 


TITLE: Sling Assembly - Fin Hoisting 

FUNCTIONAL CHARACTERISTICS 
The fin sling is used for handling, removing and installing the verticalfin. To remove 
the fin it is necessary to use Fin Puller Part No. SE-0681 to free the fin prior to lifting 
with the Fin Hoisting Sling. The sling consists of a lifting eye with four 5/32 in. cables, 
two which are attached to the two fin attachment through-bolts. These bolts are passed 
through the vertical fin at the hoist attach points and secured to the other two cables by 
screw fittings. The upper cable fittings are safeline. The lower fittings are swaged type 
vinyl covered to protect the fin skin from damage. 


LEVEL OF 
MAINTENANCE EFFECTIVITY eed GFE DESIGNED BY: CONVAIR 


| yem — — 
YF102 9.1784 .14- 
YF 102A gre CFE APPROVAL DATE: 9-14-53 
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= 
G8220-609560 SE-0574 

к =; 
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шиш ИШ SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE; Sling Assembly - Air Turbine Motor 

FUNCTIONAL CHARACTERISTICS 
The air turbine motor sling is required for handling, installing or removing the air tur- 
bine motor. Two cables are attached to two lifting eyes on the air turbine motor and a 
third cable is attached to the generator by lifting band for maintaining the ATM in level 
position, 
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DESIGNED BY: CONVAIR 


APPROVAL DATE: 9-14-53 


PART NUMBER 
SE-0575 


CONVAIR- A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - 3AN DIEGO, CALIFORNIA 


STOCK NUMBER 
19G8220-602405 
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GROUP: 


TITLE; Sling Assembly - Canopy Hoisting 
— FUNCTIONAL CHARACTERISTICS 


The canopy sling is used for handling, installing or removing the canopy. The sling is 
designed to lift and maintain the canopy in the.correct position for installing or removing. 
Hooks are covered with vinyl to protect the canopy glass. 


REFER: 
SE-0576-801 AF 53-1791 8 SUBSEQUENT 
SE-0825 AF 54-1351 & — 


LEVEL OF ODEL OR TYPE 
MAINTENANCE EFFECTIVITY DESIGNED BY: CONVAIR 
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GROUP: I 


TITLE; Sling Assembly - Canopy Hoisting 


FUNCTIONAL CHARACTERISTICS 


The canopy sling is used for installing or removing the canopy. The sling is designed 
to lift and maintain the canopy in proper position for installation and removal. Hooks are 
covered with vinyl to protect canopy glass. This sling is similar to SE-0576. 
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GROUP: I 
TITLE; Shield Assembly - Air Intake Duct 


FUNCTIONAL CHARACTERISTICS 


The intake shield redesigned in compliance with Air Force request is fabricated from 
duraluminum and has felt covered with canvas around the periphery of the shield. Pro- 
visions for installing a heating or cooling air duct is provided. This shield is inserted 


like a plug into the opening of the intake duct. 


REFER 
SE-0814 AF 53-1787-1790 & AF 53-1791 AND SUBSEQUENT 
5 Е-0824 AF 54-1351 AND SUBSEQUENT 


LEVEL OF 
MAINTENANCE 


DESIGNED 8Y: CONYAIR 


APPROVAL DATE, 6-15-54 


PART NUMBER 
SE-0578 


CONVAIR = A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - ЗАМ DIEGO, CALIFORNIA 


GROUP: I 


2 TITLE; Shield Assembly - Exhaust Tailpipe 
' FUNCTIONAL CHARACTERISTICS 


and boundary layer duct while airplane is on the ground thus preventing foreign materials 
from entering the tail cone section. This shield is similar to SE-0579-805 and SE-0827. 


| 
Тһе exhaust tailpipe shield has been designed to provide а cover for the exhaust tailpipe 
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GROUP: I 


TITLE: Shield Assembly - Exhaust Tailpipe | 
FUNCTIONAL CAARACTERISTICS 


Replaced by SE-0827 
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GROUP: I 


TITLE; Jack Pad Assembly - Wing Attachment 
FUNCTIONAL CHARACTERISTICS 
The jack pad assemblies (one for each wing) are carried in a stowage bag in the airplane. 
Wing jacking installation facilities are incorporated under the wings aft of each main land- 
ing gear. A cover plate, held in place by a screw, is rotated allowing for installation of 
the jack pad assembly which is used in conjunction with the Air Force B6 jack for aircraft 
jacking. 
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GROUP: I 


TITLE: Lock Assembly - Lower Missile Bay Doors 


FUNCTIONAL CHARACTERISTICS 
This lock, a personnel safety item, consists of a locking bar which ties two lower missile 
doors together when in the open position. (One required at each end of each pair of lower 
missile doors.) The attaching fitting on one end of the bar is spring loaded to facilitate 
installation. 
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GROUP: I 


TITLE; Bridle Assembly - Aircraft Restraining 
FUNCTIONAL CHARACTERISTICS 
The Restraining Bridle is required for attaching the airplane to a field anchor for engine 
run-up on the ground. The hold back cables of the Restraining Bridle are attached to 
fittings (lugs) on the main landing gear drag braces. An anchor installation capable of 
holding the thrust output of the F-102 airplane is required. SE-0774, engine ground run- 
up anchor installation or equivalent proposed for the test program at Edwards Air Force 
Base will be required. 
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TITLE; Adapter Assembly - Nose Section Cradle 


FUNCTIONAL CHARACTERISTICS 


The nose section cradle adapter is installed on Lockheed After Fuselage Truck P/N 
205226 AF8220-780800 for removal of the Electronics Nose Section. The Lockheed Truck 
provides easy vertical, lateral and longitudinal adjustments which facilitate installation 


of the nose section. 


in each corner. 


The nose section is attached to the cradle adapter by four bolts, one 
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GROUP: I 


TITLE; Dolly Assembly - Air Turbine Motor 
FUNCTIONAL CHARACTERISTICS 


С 


This dolly is used for transportation, work and engine run-up for the air turbine motor. 
The MA-1 gas turbine compressor with associated ducting and quick disconnects will be 
required to supply power for running the air turbine motor on this dolly. The air turbine 
motor test unit SE-0568 will be used to supply active and reactive loads for testing the 
air turbine motor. 


Adapter assembly, air turbine motor quick disconnect SE-0784 will be required in con- 
junction with use of the MA-1 gas turbine compressor with tests of the air turbine motor. 
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GROUP: I 


© TITLE: Grill Assembly - Air Intake Duct 

FUNCTIONAL CHARACTERISTICS 
The intake duct grill (safety screen) serves as a personne! safety and engine protective 
Screen. This screen was designed to meet the requirements of Air Force specifications 
Exhibit WC 350. The large area of stainless steel screen is required to keep the engine- 
power-loss below the two percent limitation requirement. Mesh size meets requirement 
that a pebble of one fourth inch in diameter will not pass through the screen. 
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GROUP: I 

TITLE: Bar Assembly - Nose Jacking 

FUNCTIONAL CHARACTERISTICS 
The nose jacking bar is installed in the nose section of the airplane by removal of one end 
easting and sliding the jacking bar through the installation tube after which the end cast~ 
ing is re-installed. Integral jack pads and airplane tie-down fittings are part of the jack- 
ing bar. Two Air Force B-6 jacks are used for jacking the nose. 
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GROUP: I 


TITLE; Cradle Assembly - Fuselage (Wings Removed) 
FUNCTIONAL CHARACTERISTICS 
This cradle is required to support the fuselage in event of wing removal, which would 
remove the landing gear as a support. Itis necessary to have the fuselage cradle level 
in order to keep from warping the fuselage when wings are removed. The Fuselage Sup- 
port Fixtures SE-0739 -1 -2 are required to be installed at the wing root for fuselage sup- 
port if any movement of fuselage with wings removed is contemplated. The Fuselage 
Cradle can be used for shipping the fuselage if support fixtures SE-0739 -1 -2 are in- 
stalled. 


REFER: 
5Е-0593.817 AF 53-1787-1790, AF 53-1791 AND SUBSEQUENT 
SE-0593-819 AF 54-1351 AND SUBSE QUENT 


LEVEL OF MODEL OR TYPE 
MAINTENANCE ЕЕЕ ПИТИ Е DESIGNED BY; CONVAIR 
gan. | — vr12 — | АҒ 527995 | 


| 
53-1779-178 APPROVAL DATE: 6-15-54 


19G8 200-75 1540 SE-0593-815 


pe et a = CONVAIR- A DIVISION OF GENERAL DYNAMICS CORP. 
ке „шл ЕРТЕ SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA ` 


—үғ102— 

= сеу сте = ! 

— - СЕК SUMBER PARTA MRES 
ee EA 

ү = 


1-17 


GROUP: I 


TITLE, Cradle Assembly Fuselage - Wings Removed 
FUNCTIONAL CHARACTERISTICS 


The fuselage cradle assembly is required to support the fuselage in event of wing re- 
moval, which would remove the landing gear as support. It is necessary to have the fuse- 
lage cradle level to prevent fuselage warping when wings are removed. On F-102A, 
AF53-1787-1790 airplanes, fuselage support fixtures SE-0739-1 -2 are required to be in- 
stalled at the wing root for fuselage support if any movement of fuselage with wings re- 
moved is contemplated. On F-102A, AF53~1791 and on fuselage fixtures SE-0739-1 -2 
are not required as equivalent supports are an integral part of the airplane. The fuselage 
cradle may be used for fuselage shipping if desired. 


REFER: 
5Е-0593-815 AF 52-7995, АҒ 53-1779- 1786 
5Е-0593-819 AF 54-1351 & SUBSEQUENT 


LEVEL OF MODEL OR TYPE 
MAINTENANCE КЕСҮҮ IE DESIGNED BY: CONVAIR 
5 Шуко | AF531819 — 
о кюл Û AF539180 1 — j 
—— T — j emet X АЕ 
Е eee 5Е-0593-817 


І-18 


GROUP: I 


TITLE; Cradle Assembly Fuselage - Wings Removed 
FUNCTIONAL CHARACTERISTICS 


The fuselage cradle assembly is required to support the fuselage in event of wing re- 
moval, which would remove the landing gear as support. The cradle assembly similar to 
SE-0593-815 and -817 and on has been designed to accommodate the TF-102A airplanes 
with fuselage supports as an integral part of the fuselage. The fuselage cradle may be 
used for fuselage shipping if designed. 
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| GROUP: I 
4% TITLE; Aspirator - Cooling Air; Engine Ground Run-Up 
| FUNCTIONAL CHARACTERISTICS 
The Aspirator is installed on the airplane for hi-power engine run-up on the ground with 
the airplane in a static position. It is made of stainless steel and attached to the fuselage 
tail cone with floating pins which allows for installation tolerances. 


| The Aspirator increases the flow of cooling air through the boundary layer system around 
| the engine and exhaust tail pipe. Experience gained early in the flight test program will 
govern the degree of use required for this item. 
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GROUP: I 


C TITLE, Truck, Missile Loading 
FUNCTIONAL CHARACTERISTICS 
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GROUP: I 


TITLE; Ladder - Cockpit Entrance 


FUNCTIONAL CHARACTERISTICS 


The ladder is attached to the airplane by hooking over the cockpit longeron. In the in- 
stalled position the latter extends from the cockpit over the intake ducts to approximately 
12 inches above the ground. A guard rail is provided in the area at the top of the ladder 

spanning the intake duct. Material used for ladders number three and subsequent is dur- 
aluminum. Square steel tubing was used for the first two ladders. 


A step plate is provided at the top of the ladder to protect the cockpit entrance. 


parts attaching to the airplane are rubber covered. 
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GROUP: [I 


TITLE; Ladder - Cockpit Entrancë 
FUNCTIONAL CHARACTERISTICS 


This is a tubular aluminum alloy ladder similar to SE-0618-801 conforming to fuselage 
contour change of the F-102A, AF53-1787-1790. 
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GROUP: I 


TITLE; Truck - Aft Electronics Equipment 
FUNCTIONAL CHARACTERISTICS 


The aft electronics truck has space provided for receiving the aft electronics equipment 
in two sections (upper and lower). The lower half with the fuselage door as its base will 
be transported on the front section of the truck and the upper section on the aft section of 
the truck. 


The truck will also be used when test or inspection of the equipment is required while 
attached to the airplanes electrical circuit by an electrical patch cord. 
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GROUP: I 


TITLE; Lock Assembly - Upper Speed Brake 

FUNCTIONAL CHARACTERISTICS 
This is a personnel safety lock, which clamps around the upper speed brake actuator when 
it is in the extended position. The lock restrains the speed brake from closing if hydraulic 
pressure should be inadvertently applied. This lock consists of a hinged steel clamp with 
a safety pin retainer which allows for easy installation or removal. The upper and lower 
locks SE-0634 and SE-0751 are identical except for length of the clamps. 
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GROUP: I 


TITLE; Lock Assembly - Upper Speed Brake 
FUNCTIONAL CHARACTERISTICS 


This safety lock assembly is similar to SE-0634-801 conforming to the larger actuator 
piston installed on speed brake of F-102A AF53-1787-1790. 
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GROUP: I 


TITLE: Stand - Engine Removal Multi- Position 
FUNCTIONAL CHARACTERISTICS 
This is a four wheeled engine installation, removal and work stand which can be used for 
transporting the engine on the ground. A 20-ton hydraulic-jack is provided with cable as- 
sembly for raising or lowering the engine on an inner carriage. The engine sets on roller 
mounts on two rails (tracks) which allow for rolling the engine into the airplane or for re- 
moval. An endless trolley with a hand crank supplies motive power for this operation. 
Hand crank screws are provided for making minor lateral adjustments. Four jacks are 
provided for stabilizing the stand and for making final vertical adjustments. For trans- 
porting the engine on the ground, overhead adapters are provided for suspending the engine 
by turnbuckles to meet vertical G load requirement. A trunion mount on the right side 
provides for fore and aft G loading. 


For airplanes AF52-7995 and AF53-1779-1786 engine removal rails are furnished with 
the engine stand. For airplanes AF53-1787 and on, AF54-1351 and on, SE-0857-1 -2 
rails to be used in conjunction with engine stand. Engine rails must be installed in fuse- 
lage, which has provisions to accommodate rails, prior to engine removal thus provid- 
ing a means of supporting the engine in the fuselage during removal and placing on engine 
stand. 
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GROUP: I 


TITLE; Sling - Nose Section Hoisting 


FUNCTIONAL CHARACTERISTICS 
This sling is provided for handling nose section not attached to the airplane. The sling 
is attached to the nose section onthe forward end to the two upper radome attachment 
fittings and at the after end to the two upper fuselage attachment fittings. A spreader 
frame is provided to eliminate any possible compression stresses being placed upon the 
nose section. 
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GROUP: I 


TITLE: Plug Assembly - Boundary Layer Duct - Intake 
FUNCTIONAL CHARACTERISTICS 
This plug is a rectangular rubber plug clamped between two steel plates which is inserted 
into the boundary layer intake duct. А steel handle when pulled downward supplies, 
(through cam action) expansion to the rubber insert required to seal the duct opening. 


REFER: 
5Е-0812 АҒ 53- 1787-1790, AF 53-1791 AND SUBSEQUENT 
SE-0822 AF 54-1351 AND SUBSE QUENT: 


LEVEL OF MODEL OR TYPE 


MAINTENANCE EFFECTIVITY [~~ — — — ов DESIGNED BY: CONVAIR 
" | x. | 9102 | АЕ 52.7995 | 
ATI 
ee eee СЕ X APPROVAL DATE: 6-10-53 
aa) eee Í STOCK NUMBER PART NUMBER 
сы = EL Rene aes CONVAIR - А DIVISION OF GENERAL DYNAMICS COMP, 


1-29 


DER ی ت‎ SU RECEN 


— и 


GROUP: I 


TITLE; Puller - Vertical Fin 

FUNCTIONAL CHARACTERISTICS 
The vertical fin puller consists of two manifolded hydraulic pullers designed to lift the 
vertical fin free from dowel pins after the hold down bolts have been removed. Each 
puller consists of a small hydraulic ram which replaces a fin hold down bolt. Hydraulic 
pressure forces the ram against the upper hold down bolt casting forcing the fin to be 
lifted. Manifolding of the pullers insures freeing the fin from forward and aft dowel pins 
simultaneously. The fin hoisting sling SE-0574 is required to be installed during fin re- 
moval, 
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GROUP: 1 


С) TITLE; Adapter Assembly - J57 Afterburner 
FUNCTIONAL CHARACTERISTICS 


The afterburner adapter assembly adapts the Lockheed aft fuselage turck P/N 205226 for 
installing or removing the J57 afterburner. Legs are provided on the adapter assembly 
to support the afterburner after it has been removed, which frees the Lockheed truck for 
other uses. The afterburner truck provides vertical, lateral and horizontal adjustment 
required for aligning the adapter assembly with the afterburner. 
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GROUP: I 


Q TITLE; Adapter Assembly - Tail Cone Handling 
FUNCTIONAL CHARACTERISTICS 


The tail cone adapter assembly adapts the Lockheed aft fuselage truck P/N 205226 for 
installing or removing the tail cone. Legs are provided on the adapter assembly to sup- 
port the afterburner after it has been removed which frees the Lockheed truck for other 
uses. 


Vertical, lateral and horizontal adjustment for installing or removing the tail cone is 
provided on the Lockheed truck. 
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GROUP: [ 


TITLE: Eyebolt - Wing Mooring Pad 

FUNCTIONAL CHARACTERISTICS 
Facilities are provided in each wing near the outboard wing tips (sta. 516-07 BL 150.27) 
for installing the eyebolt mooring pad. Removing a screw plug from each of the two 
wing facilities allows the installation of the eyebolts underneath the wings. The eyebolt 
has a screwdriver end which facilitates removing the wing plugs and an AN nut welded 
on the side which provides a storage place for the plug. The eyebolt shank is 5/8-inches 
in diameter and has an eye 1-1/4-inches in diameter. 
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GROUP: I 


TITLE; Fixture - Fuselage Support, Left and Right 
FUNCTIONAL CHARACTERISTICS 


The fuselage support fixture is a steel beam which replaces the wing at the fuselage wing- 
root attachment fittings. This beam is provided as a supporting fuselage stiffener and is 
required when a wing is removed and prior to any movement of the fuselage. A lifting 
eye is provided for attaching the aircraft sling when hoisting the fuselage. Lifting eyes 
are also provided for handling the support fixture. These supports are used in conjunc- 
tion with SE-0593-815, -817, -819 fuselage cradle assembly. 


SE-0874 sling assembly is provided for fuselage fixture support handling. 
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GROUP: I 


а TITLE: Lock Assembly - Upper Missile Bay Doors 
FUNCTIONAL CHARACTERISTICS 


This is a personnel safety lock which is clamped around the upper missile bay door actu- 
ating strut when in the extended position as a safety against inadvertent closing of the up- 
per missile doors. It consists of a spring loaded steel clamp, (clothes pin type) which is 
easily installed and removed. 
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Lock Assembly, Upper Missile Bay Doors 


FUNCTIONAL CHARACTERISTICS 
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GROUP: I 


TITLE; Lock Assembly - Lower Speed Brake 
FUNCTIONAL CHARACTERISTICS 
This is a personnel safety lock, which clamps around the lower speed brake actuator 
when it is in the extended position. The lock restrains the speed brake from closing if 
hydraulic pressure should be inadvertently applied. This lock consists of a hinged steel 
clamp with a safety pin retainer which allows for easy installation or removal. 
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GROUP: I 


TITLE; Stand - Bore Sighting 
FUNCTIONAL CHARACTERISTICS 


Design for the bore sighting stand will be completed as soon as the requirements for this 
item are available and design criteria are available. 


Cancelled 


LEVEL OF 


MODEL OR TYPE 
MAINTENANCE EFFECTIVITY —— сев 


DESIGNED BY: CONVAIR 


[| x | УЕА AF 53-1787 -1790 CFE X APPROVAL DATE: 

AF 53-1791 & O 
| Е 302A N -- SE-0752 
eT PEE RS" л>. CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 
LT] jÎ SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


I-37 


— ا ا‎ 
———————————————M——————— MÀ ——ÀÀ a —— ہے‎ 


GROUP: I 


TITLE; Cover - Canopy and Radome 
FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover similar to SE-0755-803 conforming to design change of 
AF-53-1779-1786 airplanes. 


REFER: 

SE-0755-803 AF 52-7995 

SE-0755-B05 AF 53-1787-1790 

SE-0803 AF 53-1791 AND SUBSEQUENT 
SE-0818 AF 54-1351 AND SUBSEQUENT 
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GROUP: I 


TITLE; Cover Assembly - Canopy and Radome 
FUNCTIONAL CHARACTERISTICS 
This is a canvas duck cover incorporating the canopy and radome covers in one assem- 
bly. The radome cover is held in place by top and bottom attachment to the canopy cover 
which in turn is held in place by web straps which pass around the fuselage and buckle 
together on the side. 


REFER: 

SE-0755-801 АҒ 53۰1779-1786 

5Е-0755-805 АҒ 53 1787-1790 
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GROUP: І 


TITLE; Cover Assembly - Canopy and Radome 
FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover similar to SE-0755-803, -801 conforming to design change 
of AF53-1787-1790 airplanes. 


REFER: 

SE -0755-807 АҒ 53-1788-1790 

5 Е-0755-803 AF 52-7995 

5Е.0803 АЕ 53-1791 AND SUBSEQUENT 
S E-0818 AF 54:1351 AND SUBSE QUENT 
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GROUP: I 


TITLE: Cover Assembly - Heat Exchanger Duct 
FUNCTIONAL CHARACTERISTICS 
The heat exchanger duct cover is manufactured from aluminum alloy which serves as a 
weather cover for the heat exchanger duct opening on top of the fuselage aft of the cock- 
pit. The duct cover is flanged and is pressed into the duct opening. A rigid handle is 
provided on top of the cover for installation and removal. A fabric section in the center 
of the cover allows for the exchanger door to be in the open position on the ground. 


REFER: 
SE-0804 AF 53- 1787-1790 
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GROUP: I 


TITLE; Lock Pin Assembly - Canopy and Seat 
FUNCTIONAL CHARACTERISTICS 


This is an assembly of three safety pins manifolded on one cable with two red warning 
streamers attached. One streamer will lie across the pilots seat and one will extend 
outside the airplane. The safety pins are inserted in the canopy release, seat ejection 
and firing arm mechanisms to eliminate the possibility of the ejection seat and canopy 
ejectors being fired accidentally. The lock pin assembly is removed and stowed in the 
cockpit prior to take-off. 


REFER: 
$6,0763-801 AF 53-1791 AND SUBSE QUENT 
SE-082] AF 54-1351 AND SUBSE QUENT 
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GROUP: I 


TITLE: Lock Pin Assembly - Canopy and Seat 
FUNCTIONAL CHARACTERISTICS 


Same as basic, except canopy initiator pin is detachable to remain with airplane when seat 
is removed. 
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GROUP: I 


s | 
< TITLE; Gage - Elevon Pendulum Rigging 
FUNCTIONAL CHARACTERISTICS 
This is a pendulum protractor gage made from aluminum alloy which is clamped on the 
trailing edge of the elevon. The protractor degree plate position is adjustable to allow 
for setting the degree plate at zero position when the elevon is streamlined in the neutral 
position. The pendulum pointer then indicates the angular deflection of the elevon in 
reference to the zero or neutral position. 
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GROUP: I 


TITLE: Gage - Rudder Angle Rigging 
FUNCTIONAL CHARACTERISTICS 


This is a degree protractor template made of aluminum alloy. The gage is attached to 
the stub island at the bottom of the rudder. The rudder acts as its own indicator pointing 
to its angular deflection in reference to the neutral position. 
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GROUP: I 


TITLE: Turnbuckle Assembly - Engine Positioning 


FUNCTIONAL CHARACTERISTICS 
The turnbuckle assembly, with adapters for attaching, one end to the engine and the other 
end to the airplane structure at the airplane trunion mount, is used for final positioning of 
the engine and holding the engine, facilitating mating of the engine trunion with the air- 
plane trunion mount on AF53-1787-1790 airplanes. On subsequent airplanes provisions 
for engine positioning have been made an integral part of the airplane. 
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GROUP: I 


TITLE; Anchor - Engine Ground Run-Up 

FUNCTIONAL CHARACTERISTICS 
The engine ground run-up anchor installation was designed and all parts (except concrete) 
were provided, for one installation, at Edwards Air Force Base. 


The anchor installation consists of a bar with an airplane attaching eye set in concrete. 
Transverse bars are welded to the airplane attaching bar to transfer thrust loads within 
the concrete block. 


The ground run-up anchor SE-0774 or an equivalent installation is required at YF-102 
and F-102A Bases. The airplane restraining bridle, SE-0583 is used, to attach the air- 
plane to the anchor installation, for ground engine run-up, when high thrust is required. 
Designed for a thrust load of 25,000 pounds with a safety factor of 3. 
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GROUP: I 


Ç TITLE; Pad - Intake Duct Work Protective 
FUNCTIONAL CHARACTERISTICS 


This cover has been designed as a means of protection, from damage, to the intake duct 


by personnel working in the cockpit area. 
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GROUP: I 


TITLE; Pad, Intake Duct, Work Protective 
FUNCTIONAL CHARACTERISTICS 


Functional characteristics are same as basic - attaching method different. 
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GROUP: I 


TITLE; Tow Bar - Nose Wheel Attaching 
FUNCTIONAL CHARACTERISTICS 


The tow bar made of aluminum alloy has an over-all length of 21. 1 feet. It has a single 
tow tube 5 inches in diameter with a towing casting on one end and the nose wheel attach- 
ing casting at the other end. The tow bar is attached to the nose wheel by two 3/4 inch 


insert pins. 


The tow bar is made portable by two hard rubber tired wheels 10 inches in diameter which 
are attached to the nose wheel attachment casting. 
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GROUP: I 


TITLE; Adapter Assembly - Quick Disconnect (ATM Test Unit) 
FUNCTIONAL CHARACTERISTICS 


The quick disconnect adapter assembly will provide à means for connecting gas turbine 
compressor air power to the ATM and providing air power for running the air turbine 
motor when installed on the air turbine motor dolly SE-0586-801. 


The adapter will consist of a short section of air duct with a flange for attaching to the air 
turbine motor on one end and one half of a Roylan quick disconnect fitting on the other 
end. 
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GROUP: I 


Ф TITLE: Funnel - Fuel Tank Sump Drain 
FUNCTIONAL CHARACTERISTICS 


The fuel tank sump drain funnel has been designed to facilitate fuel tank draining. The 
funnel is equipped with a gasket which provides a seal at the drain fitting thus reducing 
the possibility of fuel flowing on the wing and causing a fire hazard. 
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GROUP: Т 


Ç TITLE: Sling Assembly - Pilot Seat Hoisting 
FUNCTIONAL CHARACTERISTICS 


The pilot-seat sling is used for installing, removing or handling the pilot's seat. It con- 
sists of a steel lifting eye and three web straps. Snap hooks are placed on each end of 
the web straps to facilitate strap replacement and to allow for attaching the sling on the 
seat. The sling is designed for lifting the seat in the same attitude the seat is in when 
installed in the airplane. 
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GROUP: I 


TITLE; Cover Assembly - Canopy and Radomes 
FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover similar to SE-0755-801, -803, -805 conforming to design 
change of AF 53-1791 and subsequent airplanes. 
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GROUP: I 


TITLE; Cover Assembly - Heat Exchanger Duct 
FUNCTIONAL CHARACTERISTICS 


This heat exchanger duct - cover assembly is similar to SE-0757-801 conforming to de- 
sign changes of AF53-1787-1790 airplanes. 


REFER: 
SE-0757-801 AF 52-7995, AF 53-1779- 1786 


MODEL OR TYPE 
ETE puo BN DESIGNED BY: CONVAIR 
ТЕТОЗА 


INL: | 

сор eU : 

ЕВРЕИ х= О ee apu 

pue SE-0804 

Sees eee CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP, 
0] servic ENGINEERING - зам DIEGO, CALIFORNIA 


GROUP: I 


TITLE; Ladder - Cockpit Entrance 
FUNCTIONAL CHARACTERISTICS 


This is à tubular aluminum alloy ladder similar to SE-0618-801, -803 conforming to fuse- 
lage contour change of the Е-102А, AF 53-1791 and subsequent. 
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SE-06 18-801 AF 52-7995, AF 53- 1779-1786 
SE-0618-803 AF 53-1787-1790 

SE-0820 AF 54-1351 AND SUBSEQUENT 
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GROUP: I 


TITLE; Lock Assembly - Lower Missile Bay Doors 
FUNCTIONAL CHARACTERISTICS 


This lock assembly will be similar to SE-0582 conforming to the configuration of AF53- 
1787-1790, AF53-1791 and subsequent and AF54-1351 and subsequent. 
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550582 AF 52-7995, AF 53- 1779-1786 
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GROUP: I 


TITLE: Lock Assembly, Lower Missile Bay Doors 
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GROUP: I 


TITLE; Plug Assembly - Boundary Layer Duct - Intake 
PUNCTIONAL CHARACTERISTICS 


This plug is similar to SE-0664 except for the increased plug size conforming to increased 
size of the intake boundary duct opening on the F-102A airplanes, AF53-1787- and subse- 
quent. 
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ing to the configuration 


Intake Duct 
FUNCTIONAL CHARACTERISTICS 


Shield Assembly - 


This intake duct shield assembly is similar to SE-0578 conform 


of AF53-1787 and subsequent airplanes 
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SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE; Sling Assembly - Aircraft Hoisting 
FUNCTIONAL CHARACTERISTICS. 


The aircraft sling has been designed for lifting AF 53-1791 and subsequent airplanes 
with or without engine installed. 


This sling is similar to SE-0572 sling assembly. 


REFER: 
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SE-0892 AF 53-1791 - 1791-1818, AF 54-1371 8 SUBSEQUENT, AF 54-1351 8 SUBSEQUENT 
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GROUP: 1 


TITLE: Cover Assembly - Canopy and Radomes 
FUNCTIONAL CHARACTERISTICS 


This is a canvas duck cover designed for weather protection for canopy and radome of 
AF54-1351 and subsequent airplanes. 


Design Information Not Available at 
Publication 


REFER: 

SE-0755-801 AF 53-1779-1786 

SE-0755-803 AF 52-7995 

SE- 0755-805 АҒ 53- 1787-1790 

SE-0803 AF 53-1791 AND SUBSEQUENT 


LEVEL OF MODEL OR TYPE 
MAINTENANCE EFFECTIVITY 4 
aera 


rt ee ee‏ د 


DESIGNED BY: CONVAIR 


CFE X APPROVAL DATE: 
PART NUMBER 


STOCK NUMBER 


CONVAIR- А DIVISION OF GENERAL DYNAMICS CORP. ` 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


1-61 


en a ИНЕ ИЧР 


GROUP: I 


TITLE: Jack Pad Assembly - Nose Jacking 


FUNCTIONAL CHARACTERISTICS 


The jack pad assembly SE-0819 provides for single point jacking the nose of the AF54- 
The installation facility for nase jacking is located on the 
after side of the double bulkhead at Station No. 122 forward of the nose wheel door on the 


1351 and subsequent airplanes. 


centerline. 
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GROUP: I 


TITLE: Ladder - Cockpit Entrance 
FUNCTIONAL CHARACTERISTICS 


This is a tubular aluminum alloy ladder similar to SE-0807 conforming to fuselage con- 
tour change of the TF-102A airplane. SE-0820-1 is designed to provide facilities for 
student cockpit entrance and -2 is designed to provide facilities for instructor cockpit 
entrance. 
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GROUP; I 


TITLE: Lock Pin Assembly - Canopy and Seat 
FUNCTIONAL CHARACTERISTICS 


This lock pin assembly will be similar to SE-0763 except for raanges conforming to the 
AF 54-1351 and subsequent airplanes, dual seat single canopy, configuration. 
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GROUP: I 


TITLE: Plug Assembly - Boundary Layer Duct - Intake 


FUNCTIONAL CHARACTERISTICS 


This plug is similar to SE-0664 except for the increased plug size conforming to in- 
creased size and design change of the intake boundary duct opening on the TF-102A air- 


planes, AF54-1351 and on. 
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GROUP: I 


TITLE; Screen Assembly - Intake Duct 
FUNCTIONAL CHARACTERISTICS 


This intake duct screen assembly is similar to SE-0587-1, -2 conforming to the con- 
figuration of AF 54-1351 and subsequent airplanes. 
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GROUP: 1 


TITLE: Shield Assembly - Intake Duct 
FUNCTIONAL CHARACTERISTICS 


This intake duct shield assembly is similar to SE-0578 conforming to the configuration 
of AF 54-1351 and subsequent airplanes. 
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I-67 


GROUP: I 


TITLE; Sling Assembly - Canopy Hoisting 
FUNCTIONAL CHARACTERISTICS 


This sling assembly is similar to SE-0576 and SE-0576-801 conforming to the change of 
canopy on АЕ 54-1351 and subsequent airplanes. 
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GROUP: I 


TITLE; Shield Assembly - Exhaust Tailpipe 
'FUNCTIONAL CHARACTERISTICS 


This exhaust tailpipe shield is similar to SE-0579-803, conforming to the configuration 
of subsequent airplanes. 
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GROUP: I 


TITLE; Cover Assembly - "Q" Intake 
FUNCTIONAL CHARACTERISTICS 


The "а" intake cover assembly has been designed to provide a cover for the "Q" intake 
while the airplane is on the ground thus preventing the entry of foreign materials. 
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GROUP: I 


TITLE; Streamer Assembly - Aircraft Warning 
FUNCTIONAL CHARACTERISTICS 


Aircraft warning streamer asgembly has been designed to reduce the possibility of 
ground safety equipment being attached to airplane during flight. It is a reminder to 
personnel to remove ground equipment before flight and to be attached to all 263 safety 
equipment. SE-0852 same as AF P/N 52C1543 plug various attaching provisions. 
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1-71 


GROUP: 1 


TITLE; Adapter Assembly - Air Conditioner Hose 
FUNCTIONAL CHARACTERISTICS 


This adapter assembly has been designed to facilitate connecting of the МА-1 gas turbine 
compressor to manifold cooling air to the cockpit and electronic sections during ground 
maintenance. 
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GROUP: I 


TITLE; Rail- Engine Removal 
FUNCTIONAL CHARACTERISTICS 


The engine removal rails have been designed to provide support to the engine and facili- 
tate removal of engine and positioning on engine removal stand. Engine rails must be 
used in conjunctions with SE-0635 engine removal stand. 
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GROUP: I 


©) TITLE; Rail, Engine Removal 
FUNCTIONAL CHARACTERISTICS 
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GROUP: 1 


TITLE; Container - Equipment Flyaway 
«FUNCTIONAL CHARACTERISTICS 


This container has been designed to provide portable stowage of all safety equipment 
which may be transported by air to various bases servicing the airplane. 
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GROUP: I 


TITLE: Truck - J-57 Engine, Transport and Work 
FUNCTIONAL CHARACTERISTICS 


The J-57 engine transport and work truck has been designed to facilitate overhaul and 
maintenance of the J-57 engine. The truck may also be used as a means of transporting 
the engine by air. 
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MAINTENANCE oe c ST DESIGNED ви CONVAIR 


LEVEL OF MODEL OR TYPE 
1 


GROUP: I 


TITLE; Stand - Engine Compartment, Mobile Work 
FUNCTIONAL CHARACTERISTICS 


The engine compartment work stand has been designed to facilitate overhaul and mainten- 
ance in the engine compartment when engine is removed. 
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GROUP: I 


TITLE; Stand - Engine Compartment, Mobile Work 
FUNCTIONAL CHARACTERISTICS 


Functional characteristics are same as basic. 
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GROUP: I 


TITLE; Net - Canopy Pressurization, Test Safety 
FUNCTIONAL CHARACTERISTICS 


The canopy pressurization safety test net is being designed to provide personnel safety, 
in the event of stress failure, during cockpit pressurization testing. 
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x | GROUP: I 


Q TITLE; Brackets - J-57 Engine Roller 
FUNCTIONAL CHARACTERISTICS 


The engine removal brackets have been designed to provide a means of movement for the 
engine on SE-0857-1, -2 rails during removal and positioning of engine on SE-0635 stand. 
The assembly consists of a forged bracket with rollers attached and is secured on both 
sides at fore and aft end of engine prior to removal. 


On AF53-1787-1790 airplanes brackets are permanently installed on forward end of engine 
and require installation of brackets (2) on aft end only. On AF52-7995, AF53-1779-1786 
bracket assemblies are a permanent part of the engine. 


Оп AF53-1787- and subsequent, AF54-1351 and subsequent, access provisions have been 
provided for the installation of brackets on engine prior to removal. 
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GROUP: I 


TITLE; Brackets, J-57 Engine Roller 
FUNCTIONAL CHARACTERISTICS 


For Functional characteristics see page I-78. 


LEVEL OF 

MAINTENANCE EEN | $1 ——3 
AF -53- 1787 -1 
E 


MODEL OR TYPE 
DESIGNED BY: CONVAIR 
- . bf = yU 


CFE APPROVAL DATE; 
PART NUMBER 


STOCK NUMBER 
SE -0870 -801 


CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


Undo Е ci 


І-ТВА 


—=————и——‏ ج 


Q 


GROUP: I 


TITLE: Support Assembly - Radar Door Hold Open 
FUNCTIONAL CHARACTERISTICS 


The radar door hold open support has been designed to provide a means of securing the 
radar compartment door in an open position thereby facilitating overhaul and maintenance 
of radar equipment. 
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GROUP: I 


TITLE; Sling Assembly - Fuselage Support Fixture 
FUNCTIONAL CHARACTERISTICS 


This sling has been designed to facilitate handling of SE-0739-1, -2 fuselage support fix- 
ture. SE-0739-1, -2 support fixture is required to support fuselage upon wing removal 
оп AF52-7995, АЕ5З-1779-1786, AF53-1787 and on. 
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GROUP: I 


TITLE; Tow Bar - Nose Wheel Attaching 


FUNCTIONAL CHARACTERISTICS 


SE-0781-803 tow bar has been designed to permit towing of airplane configuration with 
long boom. This tow bar consists of a SE-0781 basic bar plus 36 inches long extension 
adapter and may be used on all F-102 airplanes. 
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GROUP: I 


TITLE; Bar Assembly - Aircraft Nose Jacking 
FUNCTIONAL CHARACTERISTICS 


The aircraft nose jacking bar has been designed to provide single point jacking of the nose 
section for AF53-1791 and subsequent airplanes. 
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I-82 


GROUP: I 


С) TITLE: Lock Assembly - Speed Brake 
| FUNCTIONAL CHARACTERISTICS 


This is a personnel safety lock which clamps around the speed brake actuators when ex- 
tended. The lock will prevent inadvertent closing of the brakes should hydraulic pressure 
be applied. The safety lock assembly consists of four clamps, one for each actuator piston 
as installed on F-102A, AF53-1791 and on the TF-102A, АҒ54-1351 and on. 
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GROUP: I 


Ф) TITLE; Wedge - J-57 Engine Shroud Positioning 
FUNCTIONAL CHARACTERISTICS 


The engine shroud positioning wedge has been designed to provide a means of positioning 
the engine cannular shroud during installations on the engine. 
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GROUP: I 


TITLE; Hoist Fitting - Fuselage 
FUNCTIONAL CHARACTERISTICS 


The fuselage hoist fittings have been designed to provide a means of sling attachment and 
hoisting of the fuselage. The fittings (after wings removed) are secured to the aft wing 
attaching fittings and used in conjunction with SE-0892 aircraft hoisting sling for AF53- 
1791 and subsequent. АҒ54-1351 and subsequent. 
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GROUP: [ 


TITLE; Lock Pins - Rudder Control Rigging 
FUNCTIONAL CHARACTERISTICS 


The rudder control lock pins have been designed to provide an accurate means of position- 
ing the rudder controls in the neutral position to facilitate accurate rigging of rudder con- 
trols. 
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GROUP: I 


TITLE; Hoist - Constant Speed Drive 
FUNCTIONAL CHARACTERISTICS 


The constant speed drive hoist has been designed to facilitate removal of the constant 
speed drive unit from the airplane for replacement, overhaul and repair. 


The constant speed drive unit is installed in AF53-1791 and subsequent airplanes only. 
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GROUP: I 


TITLE: Sling Assembly - Aircraft Hoisting 
FUNCTIONAL CHARACTERISTICS 


This sling is designed for lifting AF53-1791 and subsequent, AF54-1351 and subsequent 
airplanes with engine installed. This sling is similar to SE-0572 and SE-0815 sling 
assembly. 
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GROUP: I 


TITLE; Adapter Assembly - Air Starter Valve 
FUNCTIONAL CHARACTERISTICS 


This adapter attaches to the MA-1 GTC for supporting the air starter valve which is re- 
moved from the airplane and installed on the GTC. Y fitting allows for by-passing air 
starter valve for starting airplanes with air starter valve installed in the airplane. 
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GROUP: I 


TITLE; Adapter - Defueling 
FUNCTIONAL CHARACTERISTICS 


This adapter is to be used in the process of defueling the airplane, one end attaches to 
valve installed in airplane and opposite end attached to standard nozzle per М529520. 
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GROUP: I 


TITLE; Lockpin Set Assembly, Pilots Seat Removal 
FUNCTIONAL CHARACTERISTICS 


Set consists of three (3) pins which are used to safety the seat and canopy ejection system 
during seat removal. Dash nine pin is detachable and remains in the canopy initiator 
when seat is removed. Used for maintenance only. 
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TITLE; Adapter Assembly, Sundstrand Handling 


FUNCTIONAL CHARACTERISTICS 


The adapter assembly adapts the Lockheed Cradle P/N 205226 for transporting and re- 
moving or raising the Sundstrand drive unit for attaching or detaching to/from the con- 
stant speed drive hoist SE-0891. 
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GROUP: I 


TITLE; Tool, Brake Chute Door Latch Engaging 
FUNCTIONAL CHARACTERISTICS 


Used for resetting brake chute door latch with doors open, and to check for proper 
door. latching after closing of doors. 
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GROUP: I 


TITLE; Plug Assembly, Rocket Grounding 
FUNCTIONAL CHARACTERISTICS 


Used as a rocket firing circuit ground connection during loading and unloading opera- 
tions, to prevent accidental firing of rockets. 
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GROUP: I 


TITLE; Cord Assembly, Armament Remote Control 
FUNCTIONAL CHARACTERISTICS: 


Provides a means for operating the missile doors and launchers remotely, to eliminate 
the necessity of personnel placing themselves in line of fire of the armament equipment. 
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TITLE; Lock Assembly, Drag Chute Door Safety 
FUNCTIONAL CHARACTERISTICS 


Used to secure the drag chute doors in the open position to prevent inadvertent closing 
while personne] are working in this area. 
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GROUP: I 


TITLE; Hoist Apparatus, Radar T and Receiver 
FUNCTIONAL CHARACTERISTICS 


The hoist apparatus is used for installing or removing the Radar Transmitter and 
Receiver from the airplane. 
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GROUP: I 


TITLE; Guard, Ram Air Turbine 
FUNCTIONAL CHARACTERISTICS 


A protective cover, to be placed over the ram air turbine blades to prevent damage by 
personnel when working in the area of ram air turbine. 
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GROUP: I 


TITLE; Support, Radome Storage 
FUNCTIONAL C 


HARACTERISTICS 


Used to support the radome when not installed on the airplane. Also convenient for 
radome storage purposes. 
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.1-99 


GROUP: I 


TITLE; Fixture Control, Stick Locating 
FUNCTIONAL CHARACTERISTICS 


This rigging fixture is required for adjusting the connecting rod between the upper bell- 
crank on the torque tube near station 158. 0 and the lower end of the stick by holding the 
stick vertical on the center line of the airplane. 
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I-100 


GROUP: 1 


TITLE; Fixture, Aileron Lower Crank Alignment 
FUNCTIONAL CHARACTERISTICS 


This rigging fixture sets the lower bellcrank on the torque tube passing through the cock- 
pit floor near station 158.0, at the same station as the center line of the torque tube. 
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CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


MODEL OR TYPE 
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1-101 


GROUP: I 


Ç TITLE; Fixture, Rudder and Elevon Friction. Check 
FUNCTIONAL CHARACTERISTICS 


A mechanical device for exerting and measuring a steady force up to 100 pounds on the 
control stick, in a forward, aft, left or right direction. This device also incorporates 
the use of SE-0766 Gage-Elevon Rigging Pendelum and SE-0767 Gage-Rudder Angle 
Rigging. 
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I-102 
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GROUP: Í 


TITLE; Aligner, Brake Pedal Hinge Line 
FUNCTIONAL CHARACTERISTICS 


Rigging tool which sets the brake pedal hinge line at the bottom of both rudder pedals. 
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I-103 


GROUP: I 


تست نے i.‏ 


TITLE; Aligner, Rudder Pedal Adjustment Gears 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that adjusts the pedal adjustment gear arms (near Station 130. 0) so that the 
rod attachment holes line up on the same station as the center line of the torque tube. 


LEVEL OF | MODEL OR TYPE 
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X YF-102 
YF-102 53-1779 - 1786 
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I-104 


GROUP: 1 


TITLE: Straight Edge, Rudder Bellcranks 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that centers the floating bellcrank on the torque tube (near Station 130. 0) во 
that the rod attaching points are at the same station. 
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CONVAIR - A DIVISION ОР GENERAL DYNAMICS CORP. 


GROUP: 1 


TITLE; Gage, Rudder Idler Bellcrank | 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that locates the lower attaching hole on the rudder trim actuator idler bell- 
crank at the same station as the bellcrank pivot. 
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1-106 


GROUP: I 


TITLE; Gage, Rudder Stops 
FUNCTIONAL CHARACTERISTICS 


Rigging tool that sets the stops on the torque tube (near Station 130. 0) so that a gap of 
. 71 inches shall exist between each cockpit stop bolt head and the casting stop pad at 
a point 2. 50 inches from the centerline of the cockpit rudder torque tube. 
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I-107 


GROUP: I 


TITLE; Gage, Rudder Idler Bellcrank, 300 Pound System 
FUNCTIONAL CHARACTERISTICS 


Rigging tool locates the lower attachment hole on 
inches forward of the bellcrank pivot. 


LEVEL OF j 
MAINTENANCE ЕСП е — 
е 
53-1779. 1786 


the trim actuator idler bellcrank 0. 25 


DESIGNED BY: CONVAIR 


APPROVAL DATE; 


STOCK NUMBER PART NUMBER 
SE-0930 


CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - ЗАМ DIEGO, CALIFORNIA 


I-108 


€ _ 


C 


GROUP: I 


—— A. . 


TITLE; Gage, Walking Beam Alignment 
FUNCTIONAL CHARACTERISTICS 


To check the drag chute compartment doors walking beam for alignment to assure prop- 
er opening and closing of drag chute doors. 


DESIGNED BY: CONVAIR 
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CONVAIR- А DIVISION OF GENERAL DYNAMICS CORP, 
SERVICE ENGINEERING + SAN DIEGO, CALIFORNIA 


1-109 


Q 


GROUP: I 


TITLE; Tow Bar, Nose Wheel Universal 
FUNCTIONAL CHARACTERISTICS 


A tow bar capable of towing by attaching to the nosewheel of any airplane with an axle 
length from 9.0 inches to 18.0 inches. When attached to the airplane and the towing 
vehicle, the tow bar wheels are retracted thereby removing any strain on the nose- 
wheel or the tow bar. The tow bar is in two equal lengths (sections) facilitating ship- 
ping and storage. 
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I-110 
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1 
i 
GROUP: I | 
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TITLE; Target-Boresighting and Harmonization 
FUNCTIONAL CHARACTERISTICS 


This target is used in conjunction with AF Boresight Stand 7CAD-800900 Lockheed P/N 
456682 and is used to boresight and harmonize the airplane armament system. This 
target is part of SE-0972 Set-Boresighting and Harmonization. 
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I-111 


GROUP: I 


TITLE; Lock Assembly Rudder Batten 
FUNCTIONAL CHARACTERISTICS 


To secure the rudder while airplane is at rest, and prevent damage to control system 
during high wind conditions. 
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I-112 
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GROUP: I 


TITLE; Wedge, Canopy Support 
FUNCTIONAL CHARACTERISTICS 


To support the canopy in the open position when the actuating mechanism is disconnected. 
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I-113 
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GROUP: I 


TITLE; Sling Assembly, J-57 Engine Handing 
FUNCTIONAL CHARACTERISTICS 


This sling is used for handling the J-57 engine and afterburner, the engine without the 
afterburner or the afterburner without the engine. By the addition of various adapters 
this sling could handle other types of jet engines. 
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SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


I-114 


GROUP: I 


TITLE; Tester, Electrical Heated Windshield 
FUNCTIONAL CHARACTERISTICS 


Relocated to page IV-15 
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L-115 


CONVAIR” A DIVISION OF GENERAL DYNAMICS CORP, 
SERVICE ENGINEERING - ЗАМ DIEGO, CALIFORNIA 


GROUP: [I 


TITLE; Gage, Afterburner Nozzle Position 
FUNCTIONAL CHARACTERISTICS 


| 
| 
| 
This gage is used for setting the afterburner nozzle position switch plate and cam, and 
adjusting the actuating cables (when the engine is removed from the airplane). 

| 
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1-116 


مم 
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GROUP: 1 
| TITLE; Cover Assembly, NLG Wheel and Wheel Well 
FUNCTIONAL CHARACTERISTICS 


To protect the wheel and wheel well from foreign matter, sand and dust while airplane 
is in a static condition. 
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I-117 


GROUP: I 


TITLE; Cover Assembly, Wing 
FUNCTIONAL CHARACTERISTICS 


To prevent ice formations on the wing and to protect the surface from the elements. 
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I-118 


GROUP: 1 


TITLE; Cover Assembly, MLG Whell Well 
FUNCTIONAL CHARACTERISTICS 


To protect equipment in the wheel well area from sand and dust while airplane is in the 
static condition. 
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І-119 


GROUP: I 


TITLE: Cover Assembly MLG Wheel 
FUNCTIONAL CHARACTERISTICS 


To protect the wheel from sand and dust while airplane is parked. 
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GROUP: I 
TITLE; Bracket Assembly, Hydraulic Hose Support 
FUNCTIONAL CHARACTERISTICS 


Used in conjunction with the Hydraulic Test Stand SE-0567 to support the hydraulic hoses 
when attached to the airplane. 
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1-121 


GROUP: I 


TITLE; Bracket, Transducer Vane Adjusting 
FUNCTIONAL CHARACTERISTICS 


This bracket is used for support and adjustment of Servomechanisms, Inc. Part No. 
804453 type BS-114 Boresight, which is used to boresight the airplane Angle of Attack 
Transducer to a 1000 inch target. 
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CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
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GROUP: 1 


TITLE; Cover Assembly, Pitot Tube 


FUNCTIONAL 


CHARACTERISTICS 


Used to cover the Pitot Tube when airplane is at rest; to keep sand and dust from enter- 
ing the pitot system. 
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I-123 


GROUP: III 


TITLE; Air Conditioner, Trailer Mounted, Gasoline Engine Driven, Type MA-4 Modified 
FUNCTIONAL CHARACTERISTICS 


This item relocated to page Ш-4 
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1-124 


С 


GROUP: I 


TITLE; Frame, Missile Loading and Handling 
FUNCTIONAL CHARACTERISTICS 


This is a three wheeled lightweight tandem dolly used to facilitate loading and unload- 
ing the missiles. 
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CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 


| 


GROUP: 1 


TITLE; Set, Boresighting and Harmonization 
FUNCTIONAL CHARACTERISTICS 


This set consists of a complete Boresighting unit, combining SE-0934, ST-00546, 
SE-0958, SE-0967, and BS-114 Boresight Fixture. 
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GROUP: I 


TITLE; Heater, Type H-1 Modified 
FUNCTIONAL CHARACTERISTICS 


Relocated to page IV-16 
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1-127 


GROUP: I 


TITLE; Support Assembly, Canopy 
FUNCTIONAL CHARACTERISTICS 


Used to support the canopy open when the actuating mechanism is disconnected. 
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GROUP: I 


TITLE; Target Assembly, Radar Antenna Boresight 
FUNCTIONAL CHARACTERISTICS 
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SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


I-129 


GROUP: 1 


TITLE; Trailer, Servicing, Air-Nitrogen 
FUNCTIONAL CHARACTERISTICS 
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GROUP: I 


TITLE; Fixture, Sundstrand Drive Alignment 
FUNCTIONAL CHARACTERISTICS 


Used to align the Sundstrand unit drive shaft to the engine. 
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1-131 


GROUP: I 


TITLE: Pins, Set, Rudder and Elevon Rigging 
FUNCTIONAL CHARACTERISTICS 


Used when rigging the rudder and elevon control system. 
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[-132 


GROUP: I 


TITLE; Walkway, Flight Controls Mechanism Protector 
FUNCTIONAL CHARACTERISTICS 


To protect the flight controls mechanism and miscellaneous hardware when personnel are 
walking in the engine cavity. 
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GROUP: I 


TITLE; Bar, Nose Wheel Steering 
FUNCTIONAL CHARACTERISTICS 


For hand steering the airplane when space is limited. Handle offset 30 degrees to elimi- 
nate interference by nose boom with person steering. 
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1-134 
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GROUP: I 


TITLE: Sun-Shade Assembly, Cockpit 
FUNCTIONAL CHARACTERISTICS 


Used to protect the cockpit from direct sunlight. Used in conjunction with the Lockheed 
Cradle Nos. 205226, AF 8280-780800. 
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1-136 


GROUP: I 


TITLE; Stand Assembly, Engine Removal 
FUNCTIONAL CHARACTERISTICS 


Used for installation and removal of the engine. То be replaced by 8Е-1012. 
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GROUP: I 


| Ж TITLE; Gage, Control Surface Deflection 
FUNCTIONAL CHARACTERISTICS 
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I-138 


GROUP: 1 


Q TITLE; X Adapter Cable, MD-3 Generator Set 


Used to suppor 


FUNCTIONAL CHARACTERISTICS 


t two (2) airplanes simultaneously. 
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CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


1-139 


GROUP: I 


TITLE: Support Assembly, Radar Door Hold Open 
FUNCTIONAL CHARACTERISTICS 


Used to support the radar doors open when performing maintenance. 
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GROUP: I 


TITLE; Lock Assembly, M.L.G. Door Safety 
FUNCTIONAL CHARACTERISTICS 


A personnel safety item to prevent inadvertent closing of doors while personnel are working 
in the wheel well area. 
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MAINTENANCE EFFECTIVITY — = — — ra DESIGNED BY: 
| 
i 54-1371 & ON 
- TF -102А 54-1351 & ON APPROVAL DATE: 


MODEL OR TYPE 

3- = 
ee SE -0991 
poe = зенин! 


CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP, 


| И SERVICE ENGINEERING - BAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE: Trailer, Missile Rocket Transport 
FUNCTIONAL CHARACTERISTICS 


For transporting missiles and rockets from storage area to airplane. 
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CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - ЗАМ DIEGO, CALIFORNIA 


I-142 
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GROUP: I 


TITLE: Adapter Assembly Air Conditioner Hose. 
FUNCTIONAL CHARACTERISTICS 


An 8-inch to 5-inch adapter to adapt the hose to the air conditioner unit. 
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MODEL OR TYPE 
|Ы SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


GROUP: I 


TITLE; Bar Assembly, Missile Handling 
FUNCTIONAL CHARACTERISTICS 


Used to remove the missile from container to the missile loading frame, SE-0967. 
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CONVAIR * А DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING + ЗАМ DIEGO, CALIFORNIA 


1-144 


Q 


GROUP: I 


TITLE: Clamp Nose Landing Gear Strut Restraining 
FUNCTIONAL CHARACTERISTICS 


Used to prevent nose landing gear strut from extending when jacking the airplane. 
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MODEL OR TYPE 
MESI 
I-145 


GROUP: I 


TITLE; Positioner, Canopy Hold Open 
FUNCTIONAL CHARACTERISTICS 


To hold the canopy in the partially open position, for ventilation, 
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1-146 


GROUP: I 


TITLE; Fixture, Elevon Rigging 
FUNCTIONAL CHARACTERISTICS 


A holding fixture to hold the double yoke bellcrank for rigging the elevons used in conjunction 


with the SE-0979 rigging pins. 
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I-147 


GROUP: 1 


Ç TITLE: Pin Assembly, External Fuel Tank Safety 
FUNCTIONAL CHARACTERISTICS 


x Used to safety the external fuel tank when airplane is on the ground. 
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GROUP: I 


TITLE; Adapter Cable, MD-2 Tester 


FUNCTIONAL CHARACTERISTICS 


Used in conjunction with the MD-2 Tester to test the capacitor type fuel gage tank units. 
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CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DI EGO, CALIFORNIA 


I-149 


GROUP: II 


Q) TITLE; Kit Repair - Integral Fuel Tank 
FUNCTIONAL CHARACTERISTICS 


Requirements not yet ascertained. 


Design Information Not Available at Publication 
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GROUP: TH 


TITLE; Tool - Rocket Loading 
FUNCTIONAL CHARACTERISTICS 


This tool is required for installing or removing rockets in the missile doors. Consists 
of a handle with an engaging mechanism consisting of two fingers which engages slots on 
the nose of the rocket. A slight turn of loading tool will disengage the tool. A handle 
extension is provided for removing or installing rockets in the extreme depth positions 
in the missile doors. 


LEVEL OF MODEL OR TYPE 
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DESIGNED BY: CONVAIR 
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CONVAIR - A DIVISION OF GENERAL DYNAMICS CORP. | 


SERVICE ENGINEERING * SAN DIEGO, CALIFORNIA 


GROUP: II 


TITLE; Puller - NLG Trunion Pin 
FUNCTIONAL CHARACTERISTICS 


The puller is required for extracting the trunion pins from the nose landing gear trunions. 


The puller similar to a knock-out wheel puller used on automobiles has a steel barrel 
and a screw extractor which screws into the trunion pin for extracting it. 
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П-3 


GROUP: II 


TITLE; Puller - NLG Trunion Pins 
FUNCTIONAL CHARACTERISTICS 


This nose landing gear puller is identical to ST-00477 except for the angle on the face of 
the barrel where contact on the trunion mount is made. 


ST-00478 may be used on all F-102A airplanes. 


REFER: 
57-00477 AF 52-7995 
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GROUP: П 


"d 


Q TITLE; Puller - MLG Trunion Pins 

FUNCTIONAL CHARACTERISTICS 
The trunion pin puller is provided for withdrawing the main landing gear trunion pins 
approximately one and one-half inches, whiċh allows the main landing gear to be detached. 


A screw extractor is attached to the trunion pin by a floating puller pin and utilizes the 
trunion webbing as a support for pulling the trunion pins. | 
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CONVAIR - А DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 
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GROUP: II 


TITLE: Spanner - J-57 Thrust Mount Aligning 


FUNCTIONAL CHARACTERISTICS 


The J-57 thrust mount aligning spanner has been designed to provide an accurate method 
of aligning the engine thrust mount for mating with fuselage fitting during engine installa- 


tion. 
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GROUP: II 


TITLE; ы Wrench - Main and Nose Landing Gear Wheel 
FUNCTIONAL CHARACTERISTICS 
The main and nose landing gear wheel nut wrench is a double end box wrench cut out of 
.250 x 6 x 17.50 SAE 1020 steel. Hex box wrench opening of 3.5 and 2.75 inches are 
provided at each end for installing or removing the main and nose landing gear wheel nuts 
respectively. 
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II-7 


GROUP: П 


TITLE; Wrench Assembly - Fin Hold Down Bolts 
FUNCTIONAL CHARACTERISTICS 
The fin hold down bolt wrench consists of a box wrench with a 1 inch square drive at the 
other end for removing or installing and torquing the vertical fin interval wrenching hold 
down bolts. A short piece of hex stock will be provided with this assembly for applica- 
tion to the internal wrenching bolts in sizes of 5/8, 9/16, 13/16 and 1-1/16 inches. 


A torque wrench the equivalent to Snap-on Torqometer TQ-1003-AL-1000 ft lbs capacity 
will be required for torquing the hold down bolts to a maximum of approximately 8500 
inch pounds. 
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CON VAIR - A DIVISION OF GENERAL DYNAMICS CORP. 
SERVICE ENGINEERING - BAN DIEGO, CALIFORNIA 


GROUP: n 


Ж TITLE; Pins, Set - Wing Installation Aligning 
FUNCTIONAL CHARACTERISTICS 


The wing installation aligning pins have been designed to provide a method for accurately 
aligning the wing and fuselage fittings for installation of the wings. 
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GROUP: II 


TITLE; Link Assembly - Missile Door Micro Switch Adjust 
FUNCTIONAL CHARACTERISTICS 


The missile door micro switch adjusting link has been designed to provide an accurate 
method for checking closed missile door micro switch position with the missile door in 
an open position. 
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GROUP: П 


TITLE; Tool - Missile Positioning 
FUNCTIONAL CHARACTERISTICS 


The missile positioning tool has been designed to provide a means for positioning the 
missile on the launcher. The tool provides handles for application of force for moving the 
missile to the rear on the launcher rails. 
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П-11 


GROUP: II 


TITLE; Tool - Rocket Tube Installing (2.75 Dia) 
FUNCTIONAL CHARACTERISTICS 


The rocket tube installation tool has been designed to facilitate installation and removal 
of 2.75 diameter rocket tubes. The tool consists of drive tool with internal expander. 


REFER: 
57-00537 FOR ROCKET TUBE INSTALLATION (2.00 DI AM) 
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GROUP: II 


TITLE; Adapter - Hinge Pin Puller 
FUNCTIONAL CHARACTERISTICS 


The hinge pin puller has been designed to facilitate removal and installation of missile 
bay door hinges. This tool consists of jaws and slip drive handle, and is used in conjunc- 
tion with ST-00537 tool rocket tube installation. 
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LEV 
MAINTENANCE 


EL OF 


DESIGNED BY: CONVAIR 


eS aoe 
AE 52-799 


MODEL OR TYPE 
| x |  YF102 [| AF 52179-1786 
[X | ЗА — | АР 93-1787 8 ON E |М 
nup 57-00544 
Т | онл. A BIVISION ог GENERAL DYNAMICS CORR. 
ЕЕ 


SERVICE ENGINEERING - SAN DIEGO, CALIFORNIA 


II-13 


—— — ———————— ——M—————————————— MÀ M—— —— Á— 


GROUP: II 


TITLE; Set, Boresighting Tools 
FUNCTIONAL CHARACTERISTICS 


The boresighting tool set has been designed to provide a means for visually boresighting 
the airplane on a one thousand inch target. This tool consists of two rods which are 
secured into permanent fittings in the forward and aft bulkheads missile bay. 
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I-14 


GROUP: Ш 


TITLE; Compressor Unit - Hi-Pressure Air Type MC-1 
FUNCTIONAL CHARACTERISTICS 


This unit is model WK-80-15H portable high pressure air compressor manufactured by 
Joy Manufacturing Co. and is identical to the Standard units being delivered to the Air 
Force by Joy Mfg. Co. in accordance with AF Specification WCL-560. It has a four stage 
3500 psi 15C FM gasoline driven compressor with dehydraters, mounted on a four wheel 
trailer chasis. 


A housing is provided for weather protection and provisions for a winterization kit is in- 
cluded. 


Storage receivers are not Included on this unit. A bank of manifolded storage bottles on 
a cart will be required which will be Air Force furnished. 
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SERVICE ENGINEERING * ВАН DIEGO, CALIFORNIA 


GROUP: IH 


TITLE; Test Stand - Hydraulic Portable 3000 PSI Dual Flow, 20 GPM Each System 
FUNCTIONAL CHARACTERISTICS 


This is a portable engine-driven dual system hydraulic test stand designed to provide 
adequate facilities for flushing, filling, checking for leaks and for making functional 
checks. 


Power is supplied by a Ford V-8 industrial engine capable of delivering HP at 4000 rpm. 
The engine is complete with (30 gallon) gasoline tank, cooling system 12 volt electrical 
system and a governor. (Note the first three units delivered had Chrysler V-8 industrial 
engines.) 


Hydraulic fluid delivery to each of the two systems is provided by two (2) (one for each 
system) engine driven compensator-controlled variable delivery pumps capable of fluid 
deliveries up to 20 gpm at 3000 psi. An air compressor, belt driven, mounted in the 
engine compartment provides means for pressurizing the hydraulic reservoir and pro- 
viding air through an external connection for pressurizing the airplanes reservoir if 
desired. 
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ІП-2 


GROUP: IK 


TITLE; Test Stand, Hydraulic Electric Motor Powered 
FUNCTIONAL CHARACTERISTICS 


An electric motor powered hydraulic test stand. Same as SE-0567-801 except electric 
motor power. 
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GROUP: HI 


TITLE: Air Conditioner, Trailer Mounted, Gasoline Engine Driven, Type MA-4 Modified 
FUNCTIONAL CHARACTERISTICS 


This unit conforms with Air Force Specification Exhibit Number WCL-815 dated 1 November 
1954 with exception of the output requirements which are 60 pounds per minute of delivered 
air at 45°F against static pressure ranging from 0 to 30 inches water column gage. 
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GROUP: IV 


TITLE; Test Unit - Air Turbine Motor 
FUNCTIONAL CHARACTERISTICS 


The purpose of the air turbine motor test unit is to load, test and measure the speed and 
governor control action of the air turbine motor used on AF52-7995, AF53-1779-1786 
and AF53-1787-1790 airplanes. 


The accuracy of the test is such that the speed adjustment of the fine and coarse control 
of the air turbine motor can be readily determined under any of the following conditions, 
varying load, steady state load and overload. This is accomplished by means of the load 
banks and a direct reading recording sensitive frequency meter mounted on the control 
panel of the unit. 


The test unit consists of an AC load bank with a load capacity of 48 K. W. equivalent to 
64.3 horse power load capacity and a DC load bank with a capacity of 8 horse power pro- 
viding means for testing the air turbine motor to overloads up to 72 horse power. 


The test unit is housed in a steel cabinet mounted on a four wheeled trailer. Pneumatic 
tires and wheels size are in accordance with MIL-W-8005. A blower mounted in the steel 
cabinet provides for heat dissipation and an air duct provides for cooling air to the 
generators on the air turbine motor. A stowage compartment is provided for stowage of 
the electrical cables and the air duct. 
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GROUP: IV 


TITLE: Intervalometer Test Unit - Sequencing 
FUNCTIONAL CHARACTERISTICS 


The purpose of this test unit is to check the sequencing and operation of the rocket and 
missile intervalometers. 


The unit is portable and can be used prior to flight to insure proper intervalometer opera- 
tion since simulated loads are inserted during adummy run. Indicator lights show any 
malfunction of the unit being tested. The unit is necessary for field maintenance. 
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GROUP: IV 


TITLE; Tester - Heated Windshield Control 
FUNCTIONAL CHARACTERISTICS 


For testing the heated windshield control unit. 
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GROUP: IV 


TITLE; Intervalometer Test Unit - Timing 
FUNCTIONAL CHARACTERISTICS 


The purpose of this test unit is to check the timing and sequencing of the rocket and 
missile intervalometers. The unit consists of a rack panel unit containing a digital timer 
chronograph and a control panel with simulated igniter loads. Suitable controls and in- 
dicators makes it possible to check the timing and switching of either intervalometer. 
This unit is for shop overhaul or receiving inspection. 
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GROUP: IV 


TITLE; Test Unit - Armament Circuit 
FUNCTIONAL CHARACTERISTICS- 


The purpose of this test unit is to check the ship's armament wiring prior to the installa- 
tion of the intervalometers and for field checks of doors and launchers. It furnishes a 
step by step sequence of operations by means of a manual control knob in exactly the 
Bame manner as the intervalometers. The unit consists of a box containing a dual con- 
trol panel, one side for the rocket sequencing and the other for the migsile sequencing, 
along with the necessary connecting plugs and cables. This unit is required for over- 
haul and field maintenance. 
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GROUP: IV 


TITLE; Test Assembly - Engine Thermocouple 
FUNCTIONAL CHARACTERISTICS 


The engine thermocouple test assembly is a Jet Cal thermocouple tester P/N BH12G-17 
with a four probe heater unit adapted to the requirements of the YF-102, TF-102A and 
F-102A airplanes. 


The unit is portable and is housed in a metal carrying case with a total weight of about 
fifty (50) pounds. 


A 110 volt 50-60 cycle power source is required to supply power to the heater probes. 
The heater units are attached to the four thermocouple probes in the enginetailpipe. The 
temperature is measured by the imbedded thermocouple in the heaters. The average 
temperature is read on a null balance type potentiometer rubber mounted in the carrying 
case. Temperature readings on the airplane instruments in the cockpit are then com- 
pared to the Jet Cal readings. 
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GROUP: IV 


С) TITLE; Test Unit - Power Switch Sequencing 


FUNCTIONAL CHARACTERISTICS 


This test unit has been designed to provide a method for ground checking the sequencing 
of the master power switch. 
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GROUP: IV 


Ç TITLE: Intercom Unit - Ground Support 
FUNCTIONAL CHARACTERISTICS 


The ground support intercom unit provides sound protection and a means for intercom- 
munication between the person in the cockpit and ground personnel during engine ground 
run-up tests. 


The intercom unit will include an ANA1C/10 intercom set and sound protective helmets. 
Three ground stations are provided for ground test personnel. 


The unit provides attenuation of ambient noise level to a level below that of painful sound 
including a signal noise ratio that is necessary to provide intelligent conversation during 
full military power engine run-up with afterburner. 


The equipment with this unit consists of 


(a) АМА1С/10 intercom set utilizing an C-823 interphone control, three M-34 hand 
held microphones with noise shields, three H-75 headsets and a DY-77/aic 
dynamotor. 


(b) Three sound protective helmets with provisions for mounting the H-75 headsets. 
| © (c) Additional cable, junction boxes and plugs as required to complete this installation. 


(d) A portable metal stowage box will be provided for stowage of the above equipment. 
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GROUP: IV 


TITLE; Test Unit - Cabin Temperature Control 
FUNCTIONAL CHARACTERISTICS 


This test unit has been designed to provide а method for ground checking the pilots cabin 
and electronic compartment temperature control system. 
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TITLE; Tester, Auto Flight Control Field 
FUNCTIONAL CHARACTERISTICS 
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GROUP; IV 


TITLE: Generator Set, Electrical Ground Portable MX 1179 
FUNCTIONAL CHARACTERISTICS 


Designed to supply electric power to the MX 1179 equipped airplanes only. 
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GROUP: IV 


TITLE; Tester, Edison Fire Detector System 
FUNCTIONAL CHARACTERISTICS 


Used to test the functional operation of the Edison fire detector system. 
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Tester, Heater Windshield Control 
FUNCTIONAL CHARACTERISTICS 


Used to test the control unit for the heated windshield. 
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GROUP: IV 


TITLE; Tester, Electric Heated Windshield 
FUNCTIONAL CHARACTERISTICS 


Used to test the heating element of the electric heated windshield. 
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GROUP: IV 


TITLE; Tester, Electrical Heated Windshield 
FUNCTIONAL CHARACTERISTICS 


This tester is used to test the electrical heating element in the windshield. 
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GROUP: IV 


ж TITLE: Heater, Type H-1 Modified 
FUNCTIONAL CHARACTERISTICS 


Manufacturer to exhibit Nc. WCL-987. 
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F-102 TRAVELING DISPLAY AIRPLANE 


LOADING 


Use the following steps as a check list in loading the F-102 traveling display 
airplane. The two 40-foot flat-bed trailers have been redesigned to facilitate 
these instructions. 


STEP | 
1. 
2. 
3. 
4. 
5. 

STEP Il 
1; 
2, 
3. 
4, 
5. 

STEP III 
i 
2. 


PRELIMINARY CHECKS 


Charge the pneumatic system fully. 

Close the missile bay doors. 

Close the canopy. 

Remove observation platform and steps from the area. 


NOTE 


The platform and steps can be handled with the 
Garland crane and stowed on the Garland crane 
trailer. 


Place the main landing gear wheels upon the special ramp and chock. 


GARLAND CRANE POSITIONING 


Ten feet aft of airplane. 
Headed toward left. 
Trailer bed edge parallel to wing trailing edge. 
Base of crane slightly to left of fuselage. 
Order of removal and storage with crane in this position: 
а, LH/RH elevons, 
b. LH wing, 
c. fin, 
d. R/H wing. 
LH/RH ELEVONS (Reference Sketch Page 7 ) 


Remove LH elevon first and then RH elevon as below. 
Remove slide pins with special tool from: 

а. outboard fitting, 

b. middle fitting, and 

c. inboard fitting from inside airplane. 
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F-102 TRAVELING DISPLAY AIRPLANE 


LOADING (continued) 


LH/RH ELEVONS (continued) 


Lift by hand to set on ground. 
Hook two lifting lines from crane to 
a. outboard end, and 
b. inboard end. 
Use two steadying ropes to control elevon during lift. 
Lift to stowing position: 
a. leading edge down, 
b. LH elevon horn fairing to the LEFT, and 
c. ВН elevon horn fairing to the RIGHT. 
Secure elevon with the tie-down block on the stowing cradle. 


LH WING (Reference Sketch Page 7 ) 


Use wing sling. 
Engage the three lifting rings on ће upper wing surface with the sling hooks. 


Lift the wing vertically and slightly inboard. 


NOTE 


This action will disengage the wing attach fittings. 


Lower wing. 
Engage aft inboard lift rings with crane lift hooks. 


Attach two rope guide lines to wing. 

Lift wing until sling hook in aft inboard ring can be disengaged. 
Raise wing with two sling hooks until the wing is vertical. 
Disengage the lift hook from aft inboard wing. 


NOTE 


The wing now has the inboard edge down. 


F-102 TRAVELING DISPLAY AIRPLANE 
LOADING (continued) 


STEP IV LH WING (continued) 


10. Stow in forward left-hand cradle: 
a, trailing edge forward, and 
b. inboard edge down. 


NOTE 


The two pins in the cradle will engage the traveling 
fitting on the wing. 


11. Attach tie-down hooks to bolts on wing elevon fitting. 
STEP V FIN (Reference Sketch Page 7) 


]. Engage crane lifting hook in lifting ring on upper leading edge of fin. 
2. Attach two guide ropes for steadying the fin. 
3. Lift in true vertical plane. 


NOTE 
This action will disengage the fin's attaching pin. 


4. Swing to stowing position. 

5. Stow vertically. 

6. Stow with leading edge forward. 
7 Tie down. 


STEP Vi RH WING (Reference Sketch Page 7 ) 


1. Repeat procedure in Step IV. 
2. Stow as shown in sketch. 


STEP VII SECOND GARL AND CRANE POSITIONING 


1. Forward and to left of airplane. 
2. Opposite nose lift bar. 


NOTE 


Leave enough room for second trailer to be backed 
under fuselage after nosecone has been removed. 
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LOADING (continued) 


NOSECONE REMOVAL (Reference Sketch Page 7 ) 


Open doors aft of nosecone. 
Remove two upper attach turnbolts. 
Pull nosecone forward. 

Stow as shown in sketch. 

Tie down. 


LOADING REMAINDER OF AIRPLANE (Reference Sketch Page 7 ) 


Pressurize main landing gear struts to full extended position. 

Remove towbar from airplane. 

Attach nose lift bar to nose jacking point aft of forward electronics 
compartment. 


NOTE 


Be sure that electronics compartment doors can be 
opened and closed to gain access to airplane's batteries.. 


Chock main wheel. 

Attach lift sling to lift bar. 

Raise nose of airplane to clear trailer. 

Back trailer under fuselage. 

Position for loading. 

Lower nose wheel into nose wheel well in trailer. 


NOTE 


Be sure all doors are closed during positioning of 
fuselage. 


Use the Garland crane trailer to pick up the observation platform, steps, 
and auxiliary ladder. 
Stow the items in above step as shown in sketch, 
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LOADING (continued) 
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STEP X SECURING AIRPLANE FOR TRAVEL 


1. Remove air from both main landing gear struts. 


NOTE 


Vent valves are located on pneumatic panel in control 
compartment forward of left main landing gear wheel 
door. 
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Removal of the air will allow aft portion of fuselage 
to rest on cradle in trailer bed. 


2. Remove wing spar bolts (4 per side). 
3. Attach wing hoist cables to hoist ring on outboard end of spar. 


NOTE 


Access to wing hoist cables is through doors in 
dorsal fin area about wing spar #4. 


Wing hoist cables can be raised and lowered by using 
remote control box and wire found in control 
compartment, 


4. Fold one wing at a time to side of fuselage. 

5. Secure each wing with wing lock strut between wing spar fitting and fuselage 
fitting at wing spars #3 and #5. 

Unlock main landing gear side strut down lock. 


NOTE 
Each wing strut is labelled for location. 
7. Secure cable with turnbuckle between the tie-down lugs on main landing 


gear struts. 
8. Remove slack from wing hoist cables. 
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LOADING (continued) 


SECURING AIRPLANE FOR TRAVEL (continued) 


Place screwjacks on base under main landing gear strut jack points. 


. Jack airplane a few inches. 


Pressurize main landing strut until fuselage clears cradle. 

Pressurize nose strut to have only two inches clearance from full com- 
pressed position. 

Use sling to tie nose of airplane to truck bed by nose lift bar. 

Tie down fuselage at spar #4 to trailer bed. 

Load wheel chock and towbar on trailer and tie down. 


. Check both trailers for tie-down of all parts. 
. While traveling: 


a. keep pneumatic system fully charged, and 
b. check air in landing gear strut frequently. 
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Figure 1. Stowing Position Diagram 
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F-102 TRAVELING DISPLAY AIRPLANE 


UNLOADING 


Use the following steps as a check list in unloading the F-102 traveling display 
airplane. 
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PRELIMINARY CHECK 


Check pneumatic system: 
a, if pressure is below 750 psi, open outboard missile bay doors and 
start compressors; 
b. shut off compressors at 1000 psi. 


PREPARATION FOR ASSEMBLY 


Remove nose tie-down sling, 
Remove fuselage tie-down at main gear. 
Exhaust air from main landing gear to allow fuselage to rest in cradle. 
Remove screw jacks from under main landing gear jacking points. 
Remove cable tie between main landing gear tie-down lugs, allowing this 
cable to remain in fuselage. 
Use wing hoist to remove: 
a. wing lock struts, and 
b. lower stub wing. 
Put lower spar fitting bolts into place at: 
a. wing spar #3, 
b. wing spar #4, 
c. wing spar #5, and 
d. upper spar #4. 
Lock main landing gear side strut downlock. 
Pressurize main landing gear struts until fuselage clears trailer. Use 
Special ramp and chock if necessary. 
Bring Garland crane trailer alongside nose portionoffuselage as in Step VII, 
LOADING INSTRUC TIONS. 
Attach left sling to lift bar. 


» Chock main landing gear. 


Raise fuselage nose by crane to clear fuselage trailer. 
Remove fuselage trailer. 
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F-102 TRAVELING DISPLAY AIRPLANE 


UNLOADING (continued) 


STEP III NOSECONE REPLACEMENT 


Replace nosecone by reversing procedure in Step УШ оС LOADING INSTRUCTIONS. 
STEP IV RH WING REPLACEMENT 


Replace RH wing by reversing procedure in Step VI of LOADING INSTRUCTIONS. 


STEP V FIN REPLACEMENT 
Replace fin by reversing Step V of LOADING INSTRUC TIONS. 


STEP VI LH WING REPLACEMENT 

Replace LH wing by reversing procedure inStepIV of LOADING INSTRUCTIONS. 
STEP VII ELEVONS REPLACEMENT 

Replace elevons by reversing procedure in Step ІП о: LOADING INSTRUCTIONS. 
STEP VIII READYING AIRPLANE FOR DISPLAY 


Remove all slings from airplane and stow on irailer. 
Remove nose lift bar. 
Reel in wing hoist cables until hooks are т stowage point in dorsal fin area. 
Stow wing hoist remote control box and wire in the display contro! 
compartment. 
5. Spot airplane in final display position by using towbar and prime mover. 
6. Connect 110-volt AC current to airplane at aft side of left hand main wheel 
well. 
7. Check electric system for operation. 
8. Refer to electric schematic 
a. circuit breakers, 
b. fuse locations, and 
c. trouble shooting procedure. 
9. Check pneumatic system 
10. Charge pneumatic system to 1500 psi. 
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STEP IX CLEANUP BEFORE DISPLAY 


1. Put up observation platform and step. 
2. Remove trailers to their parking area. 


F-102 TRAVELING DISPLAY AIRPLANE 


Ti ae т 
ол, 
Ра 
е r н. 2 а ен 
Е ик и 
we Ы 


10 


Figure 2. Display Airplane With Towing Bar Attached 
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F-102 TRAVELING DISPLAY AIRPLANE 
Figure 3. Removal of RH Elevon 
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F-102 TRAVELING DISPLAY AIRPLANE 


Figure 4. Stowing RH Elevon on Trailer 
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F-102 TRAVELING DISPLAY AIRPLANE 


Figure 5. Removal of LH Outer Wing 
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F-102 TRAVELING DISPLAY AIRPLANE 
Figure 7. Removal of Tail Fin-Rudder 
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F-102 TRAVELING DISPLAY AIRPLANE 
Figure 8. Removal of Nosecone 
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F-102 TRAVELING DISPLAY AIRPLANE 
Figure 9. Backing Trailer Under Fuselage 
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F-102 TRAVELING DISPLAY AIRPLANE 
Figure 10. Folding Wing Stub 
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Figure 11. Stowed and Secured Airplane on Trailer 
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Figure 12. Pneumatic and Electrical Control Panel 
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F -102 TRAVELING DISPLAY AIRPLANE 


SYSTEMS 


Electrical System 


The electrical system is composed of four 12-voltheavy duty, truck-type batteries 
(205 amp hour each) hooked in series - parallel with 24-volt output. 


A knife switch (located over top of compartment door just aft of missile bay and 
forward main wheel well, LH side, Station 405) turns power on and off ship. 


The electric power is fused with a 150-amp cartridge-type fuse at the knife switch. 


A circuit breaker and switch panel (in the compartment at Station 405) controls 
the cockpit, landing, position, taxi, and formationlights. This board also controls 
the canopy and compressors. 


The canopy can also be actuated from the nose wheel well. 


A portable control box to operate the wing winches is stowed in the compartment 
at Station 405. 


A receptacle for 110-volt outside power is located in the LH main wheel well. 
Outside power can be used with a rectifier to run the display airplane's elec- 
trical equipment, 


Four compressors, drawing 21 amps, are used to furnish pneumatic pressure 
for missile bay door operation. Two compressors are located in each outboard 
missile bay (LH and ВН). 


The winch motors which are located in the barrel, are used to fold and unfold 
the wings. These motors are rated at 135 amperes under full load of 10,000 
pounds on the hoistcable. After initial surge, each motor draws about 50 amperes 
while raising the wing. 


The schematic drawing on page 22is to be used for trouble-shooting the electrical 
system. 
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F-102 TRAVELING DISPLAY AIRPLANE 


SYSTEMS (continued) 


Pneumatic System 


The operational system will be 1550 psi (HP) pneumatic system, maintained by 
four compressors, controlled by a pressure transmitter switch located in each 
compressor, High pressure air is to be stored in two CVAC bottles -39, located 
in LH missile bay. 


The system is designed to open andclose the missile doors and to pressurize the 
landing gear struts with high pressure air. 


Installations necessary to complete the above task, in addition to the ship's 
system, are a control panel, consisting of fourteen manually operated control 
valves, and one (HP) air gage. The panel is located in the aft electronic com- 
partment. The valves are identified with 3/16-inch lettering asto function and are 
further identified by color coding the valve handles. Four (HP) air compressors 
are located, two each, in either outboard missile bay. Four check valves are 
installed, one in each compressor line to permit the compressors to cut in or 
out as desired and are controlled by four pressure switches, located one each in 
each compressor. A relief valveisinstalled down stream near the storage bottles 
and is calibrated for 1600 psi. Afilteris installed between compressor units and 
storage bottles. A main line turnoff valve is locatedin the control compartment 
between the pressure gage and manifold. 


Four hose assemblies, two each in either main wheel well, permit raising and 
lowering the gears. One hose is installed on the nose landing gear to permit 
raising and lowering the gear. 


Method of Operation 


The landing gears are raised and lowered manually. The landing gear struts only 
will be pressurized. Each strut has an independent system and is controlled by 
a pressure valve and a vent valve. 


Missile doors are to be operated by (HP) air andcontrolledby an open, close and 
vent valve. The center doors are controlled and operated independently. The two 
outboard bays and all four doors operate simultaneously from the same set of 
control valves. 
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F-102 TRAVELING DISPLAY AIRPLANE 


SYSTEMS (continued) 


Pneumatic System (continued) 
NOTE 
To keep doors from opening or closing too fast; 


l. If operator is in process of opening doors, open 
CLOSE valve 1/2 turn. This will keep doors from 
opening too fast, 


2. If the same situation applies during closing doors, 
open OPEN valve 1/2 turn. 


3. If the same situation applies when filling struts, 
open valve 1/2 turn as above. 


All valves on the control panel are normally closed. When selecting, for example, 
center doors close, first open the center doors close VENT valve; then open the 
center doors CLOSE valve when the doors are fully closed and locked. Close all 
valves. When opening center doors, first open center doors open VENT valve, 
then open center doors OPEN valve. When fully opened and locked, close all 
valves. When pressurizing landing gears, first open selected landing gear valve. 
When landing gear has required pressure, return the valve to the CLOSED posi- 
tion. Open selected landing gear VENT valve only when it is desired to bleed 
down the individual system. 


CAUTION 
When opening vent valves, turn control handle three 


full turns counterclockwise. Open control valves 
slowly and allow air pressure to build-up gradually. 


À pneumatic flow diagram will be found on page 25. 
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F-102 TRAVELING DISPLAY AIRPLANE 


“1500 PSI NN 
MAIN LANDING GEAR 1500 PSI 
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Figure 14. Pneumatic System Flow Diagram 25 
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Би ес: Reporting and Analysis Group Weekly Progress Report for Week Ending | 
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| 
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EDWARDS AIRCRAFT | 
О P uma | 


Airplane 53-1787 (J. E. Stengel) 


Data in Work 


1. Alternate airspeed system evaluation | ' 

2, Elevon position measurement techniques | | 

3. Comparison of skin temperature thermocouples | sd 
: 4. Wing fence evaluation Classification Changed to: | 
Airplanes 53-1791 (J. E. Stengel) U N C L A S S | F | Ё D ; 
E er БРЫ ис Authorized ру: SAAMA Date 12-12-66 1 

Data in Work D D 254 KELLY AFB TEX. 

CORDE Reclassified by: Dept. Date 


l. External wing tank in-flight flutter tests И p 130-1  4-4-67 
2. Ambient pressure in the main wheel well K4 ЖУУ 


Airplane 53-1794 (Re А. Elms) 


Data in Work 


1. Analysis of wing deflection and/or twist from wing camera: film 

2. Maneuver time histories of roller coaster maneuvers (Flight 14 through 28) 

$, Investigation of right roll-out during high "g" maneuvers at specific Mach 
numbers end altitudes (Flight 17 through 32) 

4, Check of photopanel pressure gages against C.E.C. pressures during 1, 2, 3, 
4, and 5 "g" wind up turn. maneuvers | | 


Airplane 54-1355 (R. б, Rice) 


Data in Work 


1. Roll Coupling Analysis 
2. зае and dynamic, directional. isan 


UNGLASeigIER 


CONFIDENTIGL 


CONVAIR | EFT-A-8-299 
Зап. Mego | Page 2 . 


(ie 54-1355 (R. С; Rice) (Continued) 


b, jMousaiómn of Data 


Айазуабе of the mast extreme airplane responses measured during а 360° right 


MHL} maneuver with dampers on indicates that divergence is present both during 


ука: afleron deflection (7°) and at the time the ailerons are returned to 
"ida, Ab this katter time the lateral and normal acceleration at the c.g. 
ached the boundary of the predicted maximum load factor envelope, Data is 
net available for the ensuing 0.15 seconds since oneliateral accelerometer was 
againat its stop. 


я | : 
Adyplene 54m1380 (7. E, Stengel). 
Data in Work 


1. Sundstrand negative г value tests 

в. Carbon monoxide tests 

8. Emergency landing gear extension testa 
4, Anti-surge bleed valve tests 


Discussion of Data 


А. Load banks меге installed to determine the effect on the Sundstrand unit 
when 75% or 100% of the rated electrical load are placed on the A-C 
alternator. A-C. power failures occurred during Flight 33 when the load 
banks. were used. А standpipe was added to the Sundstrand transmission 
oil vent and the reciroulating valve relief valve was vented to the Sund- 
strand transmission sump prior to Flight 34. A check valve in the oil 

| line between the engine oil reservior and the recirculating Vdlve was 
also added prior to Flight 34. An A-C power failure occurred with 100% 
electrical load during an idle power roll. Тһе failure occurred as inter- 
mittent cut-outs of approximately 21 second duration over а period of 
approximately 2.5 seconds. | 


The intercompressor bleed valve opened approximately 10 seconds before the 
stall ccourred. 62 seconds after the stall occurred the engine exhaust. 
gas temperature reached 830 degrees centigrade. The pilot cut the power 
off to recuperate from the stall. The bleed valve governor had, previously 
been revised to conform to the Convair suggested setting. The bleed valve: 
appeared to open at в lower engine speed than required by the governor 
setting. The available engine data is presently being analyzed in an 
attempt to determine if a malfunction of the bleed valve on fuel control 
could have contributed to the stall. 
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2. A severe compressor stall was experienced during а rapid епр пе deceleration. 
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ба Шот evaluation on the first data Мы to demonstrate Барагын 
Sees ventilation 
| of аф electronic compartment temperature. ang pressure data 


EI of hot day ground Susno data indicated that adequate — of cooling 
айт are suppiied to the aircraft. However, cooling of the aft missile bays is 
poor due to the faulty distribution of the cooling air. Modifications of the 
&iroraft will be made to correct this situation and additional tests will then 
be made, 


Міңрдан» 54-1390 (E. C. Laudeman) 


риба i in Work 


14 Demonstration of compliance with lateral-directional stability dbiteria in. 
, USAF Spec, 1815-B 


їйїр але 5421398 (Е, A. Elms) 
Á— 222: каза кытыр сэй ни 


Date in Work 


1. Pressure calibration linearity (post Flight 2 calibration) 

2, Analysis of pressure calibration linearity error with an еза of 
straight line variation between O and 6 P.S.I.D. 

8. Determination of drift on pressure calibrations for two ¿oaa gabi calibration 
periods. i 

4, Instrumentation shakedown. check 

8. Fin load invplftigation during asymetrical maneuvers 


ода in Wor x 


1, Aircraft calibrations 


HOLLOMAN AIRCRAFT 
Airplane 53-1788 (E. В. Meyers) 


_. = 


Шаба in Work 


1. Launch error at тізді 


“COMA 


СҰ, 


ОШАЙ | „ ЕЕЇ+Й=8-299 
Set AREA | | | Page € 


Аадувіч ef. data 


from ЕН 45, (Mt. 1.4 = 40, 000 ft) shows satisfactory ejection. 
MUT E 


Йог pressures at ejection were 8950 P.S.I. (fwd) and 


09 Руд», (а The forward shackle released 1,5 milliseconds before thé 


№ 86 milMweoonds after five signal. No igniter action was obteined on this 


. 


"ae in геу 


Le Engine neaponse to mhssile exhaust 
En үс ба response to armament, operation 


Beason of Data 


"ат tights are being екы to determine the alroraft. response +o the 
aymement dperation. The data does not show any adverse effects on ‚ She, aircraft, 
їйє and meer induced by the  Bimamonts operation, 
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| -" ^ ° WORK PUBLISHED 
Table Report Ко. 
Effect of Wing Fence Modification on Airplane Drag *Z0-8-512-87 
Ж/Ш БРАҚ dip Angie Determinatión ЕГІ-А«8-297. 
Hole Day Ground Supp Boro. Tests *k2C-8-512-87 


Computation Provedi#e for Cockpit. and Electronic 


Compartments Heating and Ventilating System, F-102A 


Letensil=diirectional Dynamic Stability 
Variable Ramp Data Analysis Procedure 


541990 
56-482 


EFT-8-8-291 
*20-B8-512-87 ` 
EFT-A-106-4 


*Flighb — Report F-102 Development Program for Week Ending 28 October 1956, 
Забей 2 November 1956. 


Preliminary Graphs 


“ЕР«8-1191-404, 405, 406, 407, 408, 409, 410 - Flight Histories and External Wing 
Tank in-flight Flutter Tests 


ЕРе8-1793-56 = Missile Bay Area Temperatures During GAR-1 Missile Firing, Flight 41 
EF«8-1793-57 ~ Missile Bay Area Temperatures During GAR-1 Missile Firing, Flight 43 
EF-8-1T9035-58 = Missile Bay Area Temperatures During GAR-1 Missile Firing, Flight 44 
EFe8-1T93-59 - Missile Bay Area Temperatures During GAR-1 Missile Firing, Flight 45 


ЕҒ-8-149%-50 - Missile Bay Area Temperatures During GAR-1 Missile Firing, Flight 46. 
EF«8-1792-61 ~ Engine and Flight Conditions During GAR-1 Missile Launches, Flight 43 
(EFe8-1794-3584-592 = Maneuver Plight Histories, Flight 32 

EBF“8-1794-393 - Maneuver Flight Histories, Flight 27 

EF«8-1794-394-397 = Maneuver Flight Histories, Flight 23 

EF-8-1797-138 - Summary of Ground Camera Coverage of MB-1 Trajectories 

Efw8«1797¢163 = МВ=1 Rocket Ignition and Movement Sequence 

EPe8-1797-164 = Aircraft Flight Conditions and МВ-1 Jump Angle Data 
ЕР»8-1497-165.- МВ-1 Jump Angle Calculations 

EF«8-1797-179 = МВ-1 Jump Angle 

EF98-17972188 ~ MB-1 Jump Angle as Function of Angle of Attack 

EF-8-1797-184 = МВ-1 Computor Jump Angle 


EF-8-1797-185 = MB-1 Rocket Jump Angle (Relative) vs True Angle of Attack 

EF«8-1797-186 - MB-1 Rocket Jump Angle (True) vs True Angle of Attack 

ЕР-8-1797-187 = Comparison of Test vs Theoretical МВ-1 Rocket Jump Angle (Jump Angle. 
: Uncorrected for Drop) 

ЕР-8-1/97-188 - Comparison of Test va Theoretical MB-l Rocket Jump Angle (Jump Angle. 

Corrected for Drop) 

EF«8-1797-189 ~ Computed Jump Angle vs Test Jump Angle 

EF-8-1352-45 thru 49 - Simultaneous Load Factors During Roll Maneuver 

EFe8-1553-50 thru 59 = Aileron Roll Capabilities 

EF-«8-1553-60 thru 68 = Roll Time History Comparisons 

EF«8-1588-54 - Hot Day Ground Support Temperature and Cooling Air Flow Date 

 EF-8-1390-19 = F-102A Large Tail Yaw Damping 

EPF«8-1590-20 = Rudder Effectiveness for Large Tail 

ТЕР-8-1590-21 - 15,000 Foot Yaw Damping 
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Preliminary Graphs (Continued) 


EP«8«1590-22 = 
Е!6+1890423 
EF«8-1590-24 ~ 
ЕР-8-1590-25 ~ 
EPe8-1390-26 = 


EF«841890-28 = 


| 
1 
' 
І 


Airplane 
lumber 


524-1995 
551781 
6341, 787 
53-1787 
5 31987 | 
5351787 | 


15,000 Foot. Yew Damping 

‚ 45, 5060 Foot Yaw Damping 

50,000 Foot Yaw Damping 

Directional Static Stability of F-102A Aireraft 
Directional Statie Stability of F-102A Aircraft 
Directional Static Stability of F-102A Aircraft 
F<102A barge Teil Yaw Damping 


REPORTS IN WORK 


Climb Performance, YF-102 Final Report 

MEA Firings (Summary Report) 

Altennete Airspeed System Evaluation (Maneuvering Flight) ene) 
Comparison. of Skin Temperature Thermocouples (Memo) 

Modifica Wing Fence Evaluation (Memo) 


Summary of Buzz Investigation (Final Report) 


5391791] 
5341788 Two-Inch Rocket Jump Angle (Memo) : ! 
531788 . GAR-1 Missile Trajectory Summary (Memo). 
535-1794 Right: Rotd-owt at High Normal Acceleration (Мето). 
594179  Monthky Progress Report 
5541797 Summary of High Altitude MB~1 Firings (Memo). 
560-1797 Mi Linkt Loads Ñ 
5341797 ° . NBS dump Angie (Мето ) 
УЙ Ей. Test Development of the Pitch E Limiter (Final Report) 
631787 
531198’. Summary of F=102A RAT Parfernanse (Final Report) 
6381787 і E B 
531798  Eveluetion of APT 6.6. Tests (Memo) 
B5«1798 ' “Landing Gear Fairing Loads (Memo) 
539-1798) | Flight Test Evaluation of F-102A Automatic Flight Control System (Final Report 
531791] ' 
53m1 795) Evaluation of High Speed Lateral-Directional Oscillations Encountered 
58-119). on F=102A Aüroraft and the Effect of Gorrective Measures (Memo) 
53-1199 | Weapon System Evaluation (Final Report ~ Jodmt HAC and СУАС) 
6381844.  Swmnahy of lüvestsgations Concerning the Roll-Coup}ing and Lateral, 
55е1787) . Response Characteristics of the F-102 Airplane 
53+] 805 Тавър, Ejection = MB-1 (Memo) 
5413511 Buffet Investigation 
54-1353] | 
541.554. ТЕ-102А Armament Hardware Tests (Memo) 
5421354 TF-102A Response Шо Missile Firings (Memo) 
5401580 Landing Gear Loads and Emengency Extention Times (Memo) 
5414580 Flight Test Evaluation of Sundsttand Negative g Valve Operation (Memo). 
549128) Evaluation of the Engine Inlet Duet Anti-Icing System 


54-1580 


Pilot and Electronicos Compartments Cooling Ground Шы ыы; Equipment 
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REPORTS IN WORK (Continued) 


Airplahe "M ? 
„amber - о, . Subject 


562455 Procedure for Caloulating Air Load Shear, Mement &nd Torque for Wing. 
те and Tail (Memo) 
YF 102) г. Stability and Control, I 102¥F inal Reporte (52- 7995, 53-1779, and. 
53-1780) | 
YF4102 ` Airspeed Calibration, Pinal Report (52-7995, 53-1779, 55-1782, end 
| دوق‎ 1783) ] 


a 


- 


“М. I. Edelstein 
Flight Test Group Engineer 
Engineering Flight Test 
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CONVATR | BFl-A-6-208 
| Index: 3.14. 
A Division of General Dynamics | 


(San Diego) 
Date: 714 November 1956 
(Tei - Distribution Noted 
From: Engineering Flight Test Reporting and Analysis Group 
Sub есь: Р-102А USAF S/N.54-1380, Compressor Stall Testing With Convair 


Recommended Bleed Valve Governor Setting 
References: (а) 20-8-240, Flight Test Program, S/N 54-1380, dated 2 July 1956 


(b) EFT-A-8-164, Ғ-102А USAF S/N 54-1380, Results of Tests Run for 
|. the Determination of the Anti-Surge Bleed Valve Operational. 
Limit, dated 9 July 1956 


(е) EFT+A-8-243, Anti-Surge Bleed Valve Optimization Tests on Airs 
| plane S/N 54-1:580, dated 23 August 1956 


(d) 1-1-460, Estimated Thrust for Bleed Valve Schedule for the | 
J87-P«2$ Engine in the F-102A Airplane, dated 10 August 1956 


deri of the дасе аи ‘hawe eed pitis. dn Referancda e) s and (er Pon the 
resulóà of these tests Convair recommended a revigod bleed valve governor getting. 
This change has been incorporated on the F=V02A airplane S/N 584-1599 and tested. 
The гел вв of these tests are presented herein. 


snnt | 
With the Convair suggested bleed valve governor setting incorporated, compressor 
atells were attempted while the bleed valve governor was in automatic operation. 
One stall attempt at approximately 61,000 foot pressure altitude and Mach 1.00 did. 
not produce a stall. A second attempt at approximately 45,000 foot pressure 
altitude and Mach 1.12 produced a very severe compressor stall, The bleed valve 
opened. approximately 8 séocnde prior to stall initiation, but evidently had little 
е св: The pilot reported that duct rumble occurred almost. simultaneously with 
the compressor stall. 


The reüults of testing accomplished to date has not been conclusive and additional 
teüting will be performed. 


Фриз оқ 


rior бо pee зе i а прие USAF SAN icti da the 52060 velve es, of the. 


recanménded setting. The Conviater г Was determined from previous нүкте 
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DISCUSSION (Continued) 

даа dnd predicted cruise and loiter power requirements as reported in Referenceale) I 
and (4). Figure 1 shows a comparison of the previous P-23 engine governor setting | 
with Convair setting. The Convair setting appears as 3 curves which were plotted 
directly from the governor calibrations made after the setting was adjusted. Each 
of the 3 curves represents the low pressure rotor (N) rpm at which the bleed valve: 
should open at the temperature indicated. During Flight 33 an attempt to induce a 
compressor stall was made, The pilot reduced the power lever from military to idle 
power position in approximately 5 seconds, The bleed valve was in automatic 
operation during the deceleration. The engine stabilized at idle power in approxi- 
mately 23 seconds after the deceleration had been initiated. Duct rumble was noted 
by the pilet, but no compressor stall was evident, The stall was attempted at a 
pressure altitude of approximately 51,000 feet and Mach 1.00. 


Airplane S/N 54-1380 does not have the extended inlet ramp incorporated, and there= 
fore, when throttling back at high speeds duct rumble «была be expected, 


À ssoond attempt to induce a compressor stall was made on Flight 34. Оп this 
attempt the power lever was reduced from military to idle power setting in approxi= 
mately one second. Four seconds later the bleed valve opened. While the engine 
appeared to be stabilizing at idle power, eight seconds after the bleed valve 
opened, the compressor stalled. The pilot reported that duct rumble occurred almost; 
simultaneously with the stall. А time history plot of the various engine functions 
at, the time of the stall is shown ix Figure 2. It should be noted that the airplane 
was glimbing when the stall occurred вий during the stall the altitude was increased. 
from 44,200 feet to 47,600 feet. The turbine discharge temperature began to rise 

at the onset of the stall and rose steadily to 85090. At this time, the pilot cut 
the engine power completely and descended. 


On som of the previous compressor stalls encountered (References (b) and (e)) at 
&ltitudes &bove 45,000 feet the stalls were reported to be severe and recovery could, 
not be obtained immediately by opening the bleed valve. It was necessary for the 
pilot to reduce altitude before the stall would abate. It is possible that when 
flying at altitudes near or above 45,000 feet the engine operates "Во near its surgé 
limit shat opening the bleed valve does not increase the surge margin sufficiently 
to а ег compressor stalls during rapid decelerations. и 
There were a few other discrepancies in engine performance which occurred on 

Flights 33 and 34 which may or пау not be connected with the compressor stall 
occurrence, After the stall attempt on Flight 33 two engine accelerations were made,. 
The engine took. an exceedingly long tame (42 and 26. seconds) to reach military power 
after the accelerations were initiated. The fuel flow appeared to fluctuate 0 
considerably around 1800 pounds per hour fuel flow, Аб higher fuel flows the flow: 
appeared to rise steadily and the engine accélerated normally. 


On Flights 33 and 34 the corrected low pressure compressor speed was determined at 
the time of bleed valve opening. These poknts are plotted on Figure 1. The points 
obtained on Flight 33 occurred very near the Convair suggested setting, however, 

on Flight 34 the bleed valve opened at a much lower engine speed than required by 
the setting. The bleed valve did open pror to the compressor stall, however, 
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S ONCLUSIONS 


It appears. that at altitudes near and above 45,000 foot the bleed valve effect оп 
deterring compressor stalls becomes lessened, 


The available data does not indicate that the revised bleed valve governor setting 
Was MUS reason for the compressor stall that was encountered 


Prepared by 


Checked by 


ыы by R n. "NP 


В. М. Kuhns 
Group Engineer 


Approved by GE / 


| M. 1, Edelstein 
Flight Test Group Engineer 
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Enclosures: Figure 1 - EF-8- -1580-1134 Bleed Valve Operation 
| Figure 2 - EF-8-1380-112, Compressor Stall Effect on Engine Panottoena, 
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CONT ADR 


Date: GAR eter. 1956 | E 
Tos Te L. Maloy 


Subject; Reporting and.: Ailes Group Weekly Prognose Report for Week Ending 


REA 


28 btober 1956 


Ф 


Data im. Work 


1. Alternate airspeed system oveluetiion 

2. Eleven position measurement techniques 

3. Comparison of skin temperature thermocouples 
4. Wing fence evaluation 


Data in Work 


l. External wing tank in-flight flutter tests 
2, Ambient Pressure in the main wheel well 


- Data in Work 


1, Analysis of wing deflection and/or twist from wing camera film 
^, Maneuver time histories of roller coaster maneuvers (Flight %, through 28) 
3, Investigation of night roll-óut during high g maheuvers at specific Mach 
numbers and altitudes (flight 17 through 32) 
hrs т of photopanel pressure gages against ©.E.C. pressures at 1, 2, 3, 4, and 
5 g wind up turn maneuvers 


irplane 54-1353 (R. C. Rice) 


Data in Work 


1. Roll coupling analysis 
2. Static and dynaniic directional. stability 


Dissussion of Data 
l. Analysis of yaw rate data in the region of „65 to „80 Mach number (Mp) at 35,000 


feet shows inherent. dynamic: stability characteristics for "damper off! condition 
are within the limits epê edl in USAT Spec. 1815-8. 
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ИТ (безіне) 


БОЮ, (Continued) 


Discussion of Data (Continued) 


2. Data available indicate that roll rates exceed predicted values at 36,000 
and 45,000 pressure altitude. 


2» Sundstrand negative g valve tests 
2, Carbon monoxide tests 
3. Emergency landing gear exbeneion tests 


Discussion of Data a" 


Sundstrand Negative g Vaive Tests - The production governor installed to replace 
the experimental governor used in the Sundstrand negative g valve tests has been 


tested without the one-quart accumulator connected to the charge oil system. 


dala obtained indicate that the charge oil pressure dropped and AC power failures 
ocgurred in the same manner as when the experimental governor was used without an 
J accumulator in the charge oil system. AC power failures were not experienced after 


the accumulator was reconnected to the charge oil system. 


Airplane 5 
Data in Work 


L. Computations and plots of hot day ground support data 


2. Setting up of a sample problem on the compartment heating and ventilation test: 
3. Instrumentation evaluation on the first data flight to demonstrate compartment. 


heating and ventilation 


Airplan 501-1390 (E. С. Laudeman 
Data in Work 


1. Demonstration of compliance with lateral-directional stability criteria in 
USAF Spec. 1815B 


1. Full throw (7°) aileron roll, 60° to 60° bank, at 1.49 Mach number at 28,800 


feet resulted in a peak roll rate of 100 dex/5ec. 
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i Préssure mre linearity (most flight 2 сайы.) ^ 
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: 5. f + 


2, Analysis of pressure calibration: linearity error with an assumption of straight 
. line variation between O and 6 PSID ` 


' Determination ôf- drift. on pressure calibrations for Me consecutive calibration, 
pertoda 


Date in Work : й I р 
l, Aireraft. calibrations TEE" < 
HOLL MAN, AIRCRAFT ATRORAFD | 
: E s 
Data in Work WV? ü 
le 2. 75 rocket jump angle M MN Wiwa 
2. Launch error at missile burn-out 
Data in Work | 
15 Missile separation and trajectory | Е mE onam. ДЕ | 
2. Missile bay temperatures and pressures | р a A MEE 
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1. "Jump angle" has been determing for eleven firings. Comparison with jump angle | 
ewe ee computer¥equation, _ | i 
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l. Pit, ejection data 
2. next ale drop (Flight 42) 


` Analyse is. of Tat. 42 (ма. 95, 205000 feet) бифа shows normal ejection system 
operation a at did Ие 0 le و‎ А ‘Chase pilot reported igniter ation, 


Alrplan 
Data in Work 
m Engine response to missile exhaust 


2. Aircraft response during missile firing | 
3, Performance during high speed dive | | Md 


Discussion of Data 


1. Analysis of date from Flight 24, S/N 54-1354 shows that the aircraft reached a 
true Mach number (Mp) of 1.33 at 30,340 true pressure altitude (нь). Тһе dive 
angle will be determined by Askania camera coverage. 
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lumber _ dec 
52-7995 Climb Perfornanee, YF-102 Final Report 

53-178-- . MB-1 Firings (Summary Report) 

53-1787 ` Alternate. Airspeed System Evaluation (Maneuvering Flight) (Memo) 
53-1787 2. Comparisen of Skin Temperature Thermocouples (Memo ) 

ЕД Summary of Buzz Investigation (Final Report) 

53«1791.| 

53-1788 Two-Inch Rocket Jump Angle (Memo) 

53-1788  САН-1 Missile Trajectory Summary (Memo) 

53-1794 = Right. Rollout. at High Normal. Acceleration (Memo) 

53-179" Summary of High Ааа фиде MB-1 Firings (Memo) 

53-1797 MLG Link Loads 

53-1797 MB=1 Jump Angle (Memo) 

53-1798 Flight Test Deyelopment of the Pitch g Limiter (Pinal. Report) 
53-1787 

53- 1796: Summary of F-102A RAT Performance (Final Report) 

53-1787 

53-1798 Evaluation of АРТ C.G. Tests (Memo) 

53-1796 Landing Gear Fairing Loads (Memo) 

A Flight Test Bvalustion. of F-102A Automatic Flight Control System (than. 88551) 


2172! Evaluation of High Speed Lateral-Directional Oscillations Encountered 
53-3791.) ' on F-102A Aircraft and the Effect of Coxrective Measures (Memo) . ` 
53-4799 Weapon System Evaluation (Final. Report - Joint HAC and OVAG) 

ons: Coricerning the Relll—oupling and Lateral 


53- iu , Summary of Investig 

53-1787 Response Characteristics о пе: F102 Airplane 

53-1806 Inert Ejection - МВ-1 (Memo) 

ЕТ, Buffet Investigation (Final Report) 

54-1355 

51-1351; ТР-102А Armament Hardware Tests (Memo) 

55-1351; IF-102A Response . to: Missile E "rings (Memo) 

51-2380 Landing Gear loads (Memo!) 

[Y V Flight Test Evaluation of Sundstennd Negative g Valve Operation (Memo) 
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54-1388 
51-1588 
55-1390 
56-153 
56-455 


ҮР-109 
17-102 
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` REPORTS IN WORK (Gontenvea} 


Evalustion of the Engine Inlet Duot Anti-Icing System 


- Pilot and Electronics Compartments Cooling. Ground Support. Equipment 


Response of Produetión Large Tail F-102k to Abrupt Ailéron Rolls (Метод 
Variable Ramp Data. Analy is. Procedure’ (Mano) 

Procedure for баса ий, Азу load Shéar, Moment and Torque Гог Wing 
and Tail (Memo) 
Stability and Сопот, ҮҒ-102, Final. Report (52-7995, 53-1779, and 58-2780) 
Sd Calibration, Final Report (52-7995, 53-1779, 53-1782, and 
53-1783 ` 


do 


fW. 1. Бесін 
ight Test Group Engineer 
Engineering Flight Test | 


£= 
p 
52. 


E i3 


CONFIDENTIAL 


ee 


ж 


Subject: Maximum Speed Envelopes Obtained From а РЗД Test on Ё=102А and 
TF-IO02A и кыз [PME s 


+ “ы 


| | а à or 38 


| This memo has been issued to correct a duplication of memo numbers and to 
| revise Figure @e Previous issues of this memo bearing the number EFI-A-8-298. 
" dated 25 October 1956 are to be destroyed. 


‘The. purpose of this memo is to present maximum speed vs altitude envelopes 
attained to date during flight testing of F-102A and TF-102A airplanes: The 
P date utilized for these envelopes was obtained from several different 
` вагога of similar configuration regardless of flight attitude or maneuvering, 
| ondition. 


| Enclosure (А) presents the envelopes for the F-102A small ME ы. 
; With and without pylon tanks attached. 


, Enolosure (В) presents the envelopes dor the F-102A gloved m fin and 


| production. large fin configurations, without pyloh tanke attached. 


ТА (C) presents the envelopes for the TF«102A small fin end gloved 
‚ large fin configurations without pylon tanks attached. (А preduotion Large. 
| fin configuration TF-102A has not been flown for testing purposes as of 
‘this dete.) 
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(А) Figure 

(B). Figure 

(C) Figure 
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l ~ EF-8-00«123, Maximum Speed Envelope, Small Fin F-102A ' 

2 ~ EF-B- 00-124, Maximum Speed Envelope, Gloved and Production 
Large Fin F-102A 

Š = EF-6- 90-125, Maximum Speed Envelope, Small Fin and Gloved 

к. | Large Fin ТЕ-102А 
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Subject: Fire Control System Functions to be Мопррокеа During Flight test. of 


(1) 


F=102A S/N 53-1797 and 1806 


Em CEN -* : 
: ex DENEN * 9 


hie following is a.simplified description of the fire control systems 

functions to be- recorded. during the. "Complete Syatem Evaluation" flight 
test program 9871797 519-1806.“ Many of these. items will not be used for 
mies-evaluation and. ere. monitored merely às ап aid to maintenance of the 


system and to aid HAG: if design changes are required, 


(а) Radar Range (R) - Measured range to the target at any instant. At 
weapon detonation time the radar range should equal the relative missile 
run as obtained from ballistics charts. 


(b) Automatic Gain Control (AGC) - A signal generated in the radar receiver 
to maintain the ради of the range tracking loop nearly constant as 
range decreases. The signal ia a negative going voltage inversely 
proportional tó the fourth power of the radar range. 


(о) Antenna. Azimuth Angle ($) - Antenna position in azimuth measured from 
the airoraft center.line. This antenna azimuth position will differ 
from the tanget rélative bearing by an amount’ ‘equal - "Бо ‘the tracking 
loop error. As ih any servo system some position error must be present. 
1f motion is to be ‘Maintained. 


' (d) Antenna EievatioscAngie (Е) - Antenna relative position in elevation 


measured from the launcher line, 


(o) Antenna Azimuth Tracking Error - This signal is the primary command 
` to the antenna azimuth tracking loop amplifier. It is derived from a 
comparison of received signal strength and antenna position when the 
antenna is rotating. 


(P) Antenne Elevation fracking Error ~ The elevation counterpart of the 
antenne azimuth tracking error, 


(i) Missile Relative Range (F) = This signal represents the computed relgtuue: 


range of the missile at. time of detonation. If the МВ-1 is used in the: 
"Normal" or "Зааречр" mode the "Е" signal is equal to the computed 
relative range at détonation minus the distance traveled by the inter- 


ceptor in 1.5 весоййв, This modifi cation is made as an aid to computation: 


of a course to steer to Зе а ‘predetermined miss in aziüfiüth. 


(n) Accelerated Component кю - This signe) is the Yalative range at weapon 
detonation modified to &ccount for dSosleratión during snap“up and 


CONVAIR 


(к) 


(1) 


(m) 


(n) 
(o) 


pire 20% 


бо NFIDEN rial, 


y | Бар»? 


— ілер tiie computed time. to go until impact. During co-altitude. 
attacks: the. modification te nullified "by the Sin term in thé quabion. 


РГР (Be -Tg -к) зәт] 


where: Т, Computed time of flight of weapon 


a 


T = Computed time until impact 
Е = Acceleration due to gravity 


= Flight path angle 


T 


The: effect of these modifications is to shorten ‘the. computed relative 


Lead angle. This E c) f Vs “decd teration of tie inberceptor 
during snap-up... ABC ‘the time“ "to со: approaches the time of flight the 
correction to thé. rélative ` ‘ru i8 removed dnd the induced azimuth error 
is reduced. It should also Бе noted that the time to go used in this 
equation is in 6rror by 1.5 seconds at time of fire and does not 
represent. true time before firing. 


Azimuth Acceleration (Rg Sinh) = A term added to the pilots steering 
Signal to give a quick indication or correction for aircraft motion, 


Elevation Acceleration В (Leg CosA ) - Similar to azimuth acceleration 
signal but.accounts for aircraft motion in elevation. L = normal 
acoéleration. | 


Smoothed Azimuth айрыны Velocity (R^W,) = An azimuth rate signal 
from the antenna rate gyro, multiplied by 2 and run through 4. srioothing 
amplifier to remove noise, The signal is divided by R and compared 
with computed. missile azimuth ‘tangential velocity to determine the ' 
steering signal in azámuth. 


Snoothed Elevation Tangential Velocity (R^We) = Similar to smoothed 
azimuth tangential velécity with the angular мг measured in the 
elevation plane. 


Azimuth Steering Signal - The azimuth steering error signal delivered 

to the pilots scope. This signal is generated as a function of miss 
velocity rather than misa distance so that the pilots scope will indicate: 
an angle to turn through rather than a miss distance at the target. 


Elevation аа - Similar to the azimuth steering signal. 


Jump Angle Term T (J) = Computed jump angle multiplied by modified 
relative weapon range at detonation and divided by time to go. Jump 
angle is computed as a function of angle of attack, air density, speed 
of sound: and. Mach number. Different jump angle equations BES used тай 


ejection and extend On launch. 
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(а) Radar Range Rate (%) - The computer differentiates the range voltage to 
determine range rate for ‘use in computation of time to go. 


(r) Mach Number, True Air Speed, Air Density X Speed of Sound - These 
quantities are computed from static pressure, dynamic pressure, and air 
temperature dérived from separate transducers associated with the air 
data computer. Ее 


(а) Lock-on = А voltage step signal indicating that the radar is locked on 
a target and thet automatic tracking has begun. 


- (t) Advanced Time Signals "B," "D," and "E" ~ Signals generated by the 
š d computer before fire аве. to initiate preparation for firing. In the 
MB-1 Sonfigueation, "в" time gun indicates time to. start An up 


a eos signal Mivancnd to acd eant for delays in the firing 2 
' The time of. occurance: of "D" end "E" signals will be different for the | 
ejection and extension launch systems. E A I 
(2) Figure 1 is a simplified diagram of the problem solved by the computer. Range 
(R), Azimuth angle (Ө), ава Azimuth angular velocity (Wy) are measured in the 
Yoder. The computer determines the missile relative range (F) from ballistios. 
information, air density, air temperature and interceptor velocity. 


(8) From Figure l it can be seen that the miss along the line of sight can be 
computed from known parameters for any given value of T (time to go 2 
impact), 


Шама р- ВТ Е Cos @ | rs 


Jn the computer Мод is made equal to zero and the equation is solved for T, 

When this computed T is equal to a predetermined time of flight for the MB-1, 
‚ the fire signal is given. Thus the computer fires the rocket at a time such 

that the miss along the tine of sight is zero. 


(4) Figure l shows the miss in — Y (Mas) to be given by the following relation: 
Maz: кше F Sm © 


The computer solves this equation end transforms the miss distance to an angie 
to turn through for presentation on the pilots scope. A similar equation is 
solved for an angle to turn ‘through in elevation. If the pilot steers the 
aircraft so that the angle to turn through is zero, then the miss in azimuth 

, 4nd elevation will be zero. 
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Subject: Maximum Speed. Envelopes Obtained From Flight Test on Е-102А and 
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The purpose of the memo is to establish the subject envelopes for aircraft 
having small fins, gloved fins, and production large fins so that flight 
flutter testing regimes may be clarified. The envelopes represent flight - 
boatedata obtained without regard to flight conditions other than speed 
und altitude, 


Figure l presents the envelopes for the F-102A (8-10) small fin configura- 
tions, with and without pylon tanks attached, 


Figure 2 presenta the envelopes for the F-102A (8-10) gloved large fin and 
production large fin configuration without pylon tanks. 


Figure 3 presents the envelopes for the TF-102A (8-12) small fin and gloved 
large fin configuration without pylon tanks. 
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Subjects History of J-57 Engine Installation in Aircraft During MB-1 Rocket 


ux 


Firing Program ) 
References: (а) 260-8-131, Flight Test Program 8-82 Armament Airplane, YF~102, 
USAF S/N: 53-1781. dated 1 September 1955 
ы” (b) 20-8-166,. Fiagnt Test.Program, MBel Armament, YF+102C, USAF 
. | 8/4:53-1797 dated 1 February 1956 
| (c) ЕРТ-А-8=272, Arniamerit Шы. ‘Summary, Holloman AFB, datéd 
20 эра: 1956 | | T 


“ 
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This nemo presents. a detailed mi of 4-57 engines: "installed in F-102 aircraft 
during the МВ-1 rocket "flight test program (Reference а "ne ы). $. 


4 


рдім 


A total of 24 MBs] rockets have been successfully launched from YF-102, S/N 53-178 
and YR-102C, sîr 5341797. (Reference c). These launches меге conducted at Holloman, 
Air Force Base. » New Mexico by Convair Flight Test. personnel. "E 


+ 


ің i 
he 


- 


Table I presents а summery of engine types and numbers of all engines that меге. 
installed in АЙС B/N 5541781 and А/С S/N 53-1797 during the period of 24 April 
through i8. ри 1956. : 2. 
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(А) Table I = 4-57-Р11 and P-41 Engine History During MB-1 Rocket Firings, 
EFT. 841797168 
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Subjects - Computation: Procedure. for Cockpit and Electronic Compartments Heating 
and Vent dd Gin bi ing System, F-102A S/N 54-1388 


 Rüffahbónoe: (а) Phase III Systems Tests, F-102A S/N 54-1388, 20-8-185 


INPRODUCTION 


Donperature ‘and pressure data from the heating and vénbuleting system for the 
ep d: and electronic compartments is telemetered from the aircraft and recorded 
Aree tape. The data from this tape is converted into punched card form in 
E ground etation. Temperatures, pressures, and air flow каев, аге then computed 
with the EBM type 650 Data Prodessing Machine. . 


These tests. wil be conquoted on the F-102A S/N 54-1588 airplane in accordance with. 
Réferénce (а). 


кн 


ee requirement item numbers representing temperature and pressure 
а MD are listed with their respective somnutater segment numbers in Table I. 
Poe Br d which the above ditem numbers are placed. on the cards is shown in 
Talli i “Lhe oard form. for input. data is presented'in Figure 1. А copy of the 
seti kocedüfe., which provides pressure and temperature voltage calibration. ‘date 
in ў 991094 for eaoh flight. 


The cards are to be sorted into temperature and pressure groups by frame number 
end, commutator section as shown in Table II, The temperatures, pressures, and 
weight. flows are calowlated with equations given in Table III, and the computed 
values aré récorded. on cards ав indicated in Figures 2 and 5. The cards necéssany 
for weight flow calculations. ате to be separated according to the frame number 

and commutator section as “shown in Figure 4. Whenever temperature, pressure, or 
weight flow valves. do not забеб ће limits specified in Table III, a minus 


ninety (+ 90) is recorded. if the necessüry variables for computing weight flows 
are basking, a minus ninety (-90) is also fécorded. 
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Figure 3 - Output-card Form Three, EF=8-1388-62 


Figure 4 x Flow Sheet, ЕР-8-1588-63-64 
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C4 Een Piunveniermination, ТЕ-8-1388-55 
- Card Placement of Measurement Requirement Items, ЕЁ#851.388=56 

Table 111 - Equations, EF-8-1388-57-58 

Table IV - Pressure - Voltage Constants, EF=8-1388-59. 

Figure 1 - Input-card Form One, EF-0-13588-60 

Figure 2 - Outputecard Form Two, EF-8-1388-61 
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о: Distribution Noted 5 
Subject: 9-67-Р41 S/N PA20886, Engine Trim History During MB-1 FirbüBs. А | 


үр-1020 USAF S/N 53-17909 | | 


References: (а) EFT<=P-8+766, Engine Parameters required for YF-102C 
Зл 5821797. and S/N. 53-1806, dated 17 August 1956 
(b) S/N CRL-TTÓ-102-202 Engine Trim end Take-off Curve for 
8-10 or 8-12 A/C with a 4-57-Р41 or 11 engine 


Пи; пе trim checks were conducted after each of eleven MB-1 launches PON: 
YF=102C, USAF S/N 53-1797 to determine the effect of firing on engine 
perfo ancé. Tests were conducted at Holloman АРВ from 17 August’ 1966 thie 


218 Séptember 1956, in accordance with Reference (а). 


the results of the trim checks indicate no accelerated deterioration of thei 
engine performance caused by launching МВ-1 rockets., There is some ' 
indication of a. gradual change in engine match evidenced by а еде бу чб 
е. corrected high and low ргевацге compressor speeds to increase 
aueceeding . flights. The engine trim setting was not adjusted ove PARS 
period of these launches. 


DISCUSSION А 
Тһе flight conditions for the МВ-1 rocket launches are presented in Table i. 
Ingind parameters at trim are shown in Figure l for each pre-flight. The 
pre-flight may also be considered as post flight trim conditions for the 
preceding rocket launch flight number. The engine was installed and 

trimmed prior to an engine check fI ight (Flight. 45). There was no trim 
adjustment made for the period of ‘the reported flights. 


The engine parameters are presented on a corrected basis. Trim constant 

(а) was developed from Reference (b). Since for trim | contione, the engine 

pressure ratio varied С ААРАУ with ioci temps ¿yapa C IY SS ed. | 
ав а constant g 7 ее — ss lj 
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П. SCUSSION: (Continued) 
Turbine discharge. pressure Pr; ("Hg abs) : 
Compressor: inlet pressure Pr, (НЕ. aba) 
Compreasor inlet temperature Tp 2 (ес) | | 
Constant at To, -090 = & 


Slope of trim curve (Reference ) m = „00788 


a = Pry / Рр, + m Tp, 


The presented values of trim. constant may deviate slightly fro er 
of trim since onky ambient. preB&ure ‘and temperature were known inSbend- ‘of: 
those at- the compressor. Inlet. This difference ia not consideréd sighifibar 
for the present purpose вїйсө only trends in trim. n change ere of prime. 
importance. 


There was no significant trend in engine trim constant. The random vaàriatiüns 
Shown are considered normal operation variation and date scatter, 


The corrected compressor speeds (the speed at which the compressors and algo. 
turbines sérodynamically "think" ‘they are operating) exhibit a gradual 
increase throughout a normal data séatter with each succeeding flight. 1 


LET 


The corrected Tp. has a slight tendency to increase with succeeding flights 
but this trend is inconclusive since the measurement "Eystem accuracy is on 
the order of + 10°C. oo 


Jos 


со NCLUSTON 


Trim checks indicate no obvious J-67-P41 engine performance deterioration 
over а period of eleven MB] rocket launches from а YF-102C aircraft. 
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Figure 1 = EFT-8-1797-155, pans Irim History 
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Subject: Progress and Program Highlights = F-102 Armament; Test Program 


Reference: EFT-A-8=285, Bar Chart of Progress and Program Highlights, 
dated 17 October 1956. | 


The attached six (6) charts present a brief history of the F102 armament 
development test program at Holloman Air Force Base, New Mexico, during 
the périgd 21 October 1954 through 20 September 1956. 
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(A) Figure 1 = Armament Test and Program Highlights S/N 53-1781, EF-8-1781-264 
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| Be Setting. up of a sample. problem on the compartment heating and ventilate 
E Ijérujéntetión evaluation. оп the: first data flight to demonstrate comnp&rt- 
ment heating and ventilation. 
 Biscuedon of Data. i 
СА cenpániéon of. flight test. engine inlet: duct: efr temperatures with air 
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| Laboratory: was mada’ bý ‘gouipar dng: fectivities of Не two systems. Good 
agreement’ between: the afreta св e the ys ems. мав found; therefore engine. 
| inlet duct air temperatures: measured in flight are valid. ' 
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1. Missile separation. and trajectory 
2, Engine operation : during pang 58 firing 
5. Missile. bay temperatures and pressures 
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1. Ем analysis of GARZA firings, with UN-120 intervalometer indicates that: 
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trajectories of the ‘center (forward and. aft). missiles when ‘Launched. 


end 


individdafby. ‘Had а. “tendency: ‘to: поте. t6. the: ‘right dnd upwards, But to a 


lesser degree than Фа Е Six-missile salto operations, 


2, Missile bay pressure variation; dus to missile launch has been on the 


= =: 


ве аа of .5-Жо 1.0 psi. Махат, тізе bay ‘temperature. riae during Я 


тіліде Тайпен мав: 10996. above: gibionte The. раз дот temperature 


recorded жаз 77°C at the lower 6/6 missile bay bülkhead. 


Airplane 53-1797 (E. R. Meyers) 
1. Engine operation during firing (MB-1.) 
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5. MB] Jumps: angle 
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Suligeot: Engine Response During GARel Missile Launches. at Combat Ceiling, 


Е Fal02A, S/N "6321795 


Raiisrence: (а) -EFTePs8-T765: Ма: | Firings at Combat Ceiling on Р-102А, USAF 
S/N 58-1993, dated 13 August 1956 


INTRODUCTION 


After the Air Force experienced two afterburner flame-outs during GAR-1 missile 
launokgs ati Goat сезїї and айрегяовіс speed during Phase Vi testing ub. 
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hs Missiles Mach, Altitude дю АВ je 
КА aod | poe 17; "Ig 
Nutter Launched Nunber (Foot RPM) 
| v» (ig. 488) 
82 3 Forward 1.07 51,200 -280/5890 240/9340 fa v 
35 3 Aft 0 1.03 50,600 «607/5920 260/9280 «6,5 
34, 5 aft/2 Forward* 1.05 50,600 -180/5890 290/9260 5.1/7, 9. 
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Wk 


Right hand forward missile mis-fired. 


ша the forward missiles were iaunóéhed., Flights 32 and 34, Figures 1. and 5, the. 


engine assumed a- different operating cóndition that did not rétürn to pre-fite 
level, Both Ny and No increased, and Ply decreased about 5. ‘inches Hg. This 
condition is an indication: of а “bendenoy” towards: afterburner fháme-out with the 


ex 


haust nozzle open, although ro afterburner fleame-out was experienced. 


The ер пе parameter changes for tho launch of three aft missiles, Figure 2, 
were minor and indicated no particular engine ган problem, 
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CONOLUSION 


These was rio. engine afterburner or flame-out at high altitude supersonic 
GAR-] mdi&shle Launches. 


Data indicates a tendency towards afterburner fleme-out when forward biy САК, 
missiles are launched at’ high altitude, superionic Bpeed, 


Effeots of launching GAR-1 aft located missiles on the engine at high altitude, 
supersonic speed is negligible. 
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Figure 1 < ЕРТе8-1793-43, Engine Pagiameters During GAR+1 Missile 
Launches, Fight 32 

Figure 2 ~ EFT-8-1793-41, Engine Parameters During GAR-1 Missileg 
Launches:, Flight 33 

Figure 3 = EFT-8-1793-42, Engine Parameters During GAR-1 Missile 
Launches, Flight $4. 


Sag dei Kello —— i 


W. Thše 


K. 


B. Wai 

W. Withee/T, L, Maloy 
I, Edelstein/E. Meyers 
Je Beckman 
E. Strayer 


W. о"нета/с. Hofeller 


B, Treffer 

C. Golden 

L. Allwardt/F. 1. Соок (4) 
L. Jeknson 

B. Stevens 

J. Gaber 


' C " Strehlau 


. б» Scott. 


Pile (3) 


CONFIDENTIAL 


залы a а re c CUP S ———————— H9 — 


ا ص А‏ سدس . ---- ا س ل س  .—— —Pr- — — — MM А‏ — 


MALE IN’, За 


359-1924. 


X 100 DIVISIONS 
RCUCFFEL В CSSER СО 


Мо 5 YEARS AY МДБ 


- 
> > 


20102,4 TEST ROCA 


EET EL MELLE ERY АЛЭР РҮ | 


j^ GLE 62 recte 


|. 


pene cA 


t „Ж: А => b- =) à — | 


E MSIE TA TOM Jine др, пра 
» | 2 — 
| | | ОКН 
mE 
раз 7 502-0. ж/е ; 2a сеге SSG 
ЕСЕСІ p» 


Е о Ж; 


Ж. pz Ve, Za cae- > — 2253 жоо [усу FFE 
RRS ASE 0 САР | уг >z COMPLETE | 

—— UELUT YAT | BULLE 7 CUATT AMG NEST IIIS 
Кин SGD MASSILE A IMG осо) ر ورج‎ COMPLETE — 


дегі ` 4 
қәне ae 
от. Ee TE ONG LE. оі; М OAM ETE, 
А ё : m 
= ES ч = ç т ~ - => ЕУ са a > a : ғ 
т ЕЕЕ дз зг} Ей д ш р Ва 
19 19 


Ж 
Li 


BY "Sayry کر‎ 
се : 
E PEF 37 


19— 


чата 


9 
М 


R | . | 
ша: 
yle У | 
LRN 9 | 
E IM JJ ж | 
$ ОЛЫ: | 
an 
Ж а 
D 
Ü 
Y — 
7 — 
gà = 
| = 
^], khe 
_ . "ЭШ 


^on 


19 


CONFTDENTIAL 


— 


19 


-4- 


2 
‚ з=) 


s|; yi oc 
— 


= 
= 


ке 


k— c 


мд- лоас (3 


19 


o 
Et 


d 


$ 
F 


DENTIAL 


ar 


tn 


* 


D: 
-8B -7 73 ?- ХӘ 


«тес PU FAVE, 


< 
ЖЕ 


7 ae 


WADE IM ¥ а 


Мә 5 YEARS BY MONTHS 359-1921. 
X 100 DIVISIONS 
KEDFFEL & ЕЗ zn СО 


usc du ЕТ ЖЕ. 
| 2. APE ЕЕ 


— t 
| 


xb 35 кле - =: | ml WNA ас. ` 


x 555 раво (бей ші el ІК m [ жо" 


ҚЫ. 


то. за: зает Едит GED E ААЛА - b 


БЕН, A Kae "eu <o 


359-192L 


X 160 OIVISIONS 


vi 
I 
F 
z 
5 
2 
- 
m 
Ф 
е: 
< 
ш 
» 
n 
к 
X 


"IUGEINU T.e 


КСЫРЕЕЬ а £57Cit CO. 


EPA 
I4 3 


~- b — + 


pr 
2 [к 8 


а р Қаз =) 


- | pes Е سے‎ ' — p- —} س‎ | pee 


“зі EASE LEER AOE ARLE TARE Z= Ln LET < 


— 


--+ E ' | 
i Lo? 4 
що м 
2 " š 
= а m ve 
ш ғ. Fa 
Z @ m g | 


жжғ-З-4З3оФ- Зи 


- + 


0^ 
те 


Эк 2% 


i 


velis ЖИ илы 
b 1 
E 3 1 


| 


-+ — eth 


дан --1 


CONFIDENTIAL 


Іт) 


-4 А 
“ = ede I 
ы ' 


FIDENTIAL 


Mare ч 4 = 


X 100 DIVISIONS 
KEUFFEL а ESSER СО, 


-4 
N 
m 
i 
m 
tn 
nm 
u 
х 
= 
z 
о 
z 
> 
n 
Л 
к 
< 
u 
> 
л 
3 


Q » 


С 2 7 А 2. 22 22064 


ылы сты 


БЕЗІ Er : E 
“= zaroka AG skaar 4 


| 


- - 2 +- 141--(-ч 


2-08. - ==. FES >. Е. ЖИС Mt LSS. "ea «есе = 


— سمو سه = + --- 


E . 


e -+ t =æ +—- | —-- — 4 -- 


{= 


= š раж BE 


CK. 
ж--а-/2%ғ- 53 


(ара кезе 


күк E gore spy eat 


%-- і-ч---Г4-.---.--- f#— -. ك‎ + —--- ж-- 


- 
4 — سلب‎ ti 


Ld 


—+ — ف 


t^ tł- 


(2715 


ys 


47-6 


TEE E REOR 
| 


Хо: 


Ss 


A 


ж. 


— 
` LIFTED TU 
меже 7, 


T. OW. T 
жа (PAGO дА? = /. 
727 


i 


--- — = = — — —— .. 


М5 
E zy и х z 


FIDENTIAL 


ге? ZVAzZ 
< 
ЛД ms 


—— ——— — F 
— 
س‎ 


359-192L 


5 YEARS BY MONTHS 


Kok X 100 DIVISIONS 


КЕМЕКЕШ 8 ESSER CO. 


WALLIND $ ¢ 


^t. = TE, 7; Та 


CONFIDENTIAL 


и. 
м2 


= کې‎ 
EEB Hf AGI BEF 


LEA! FAP IVE, 
d 


= 


| 


| CONFIDENTIAL 


es 


PI M 


-— — 


{ 


— 


: : сыш 
* | zl ды =: i 

e 2 

Q 263 


Ри | 


FAS. 


| 


res раба tol mak 


+ 


É | 


t 
|+ 


EDE 


1 

r 
E == P. 
as =“. + 


yi ays 


arts 


pru! 


DEX > | Z= 


"w ar К 


= 


$ 


7 


1 


CONFIDENTIAL 


359-192L 


KMPUPFE RL à ESSER СО 


x 100 DIVISIONS 


Her 5 YEARS BY MONTHS 


C^ че е “г САГА Z23522 ` AAG. 


"epe 


; INFIDENTIAL a 
JN T BING RAL о 2 
| айына ñ if Eimer kaki ЖЕ ПУА» 60264 
| Gan Dies во): | | йел 446 
Бі | 16 Ootobér 1956 | 
Wor 1 мн Notsd 
Зоъфвобн, an ee fiery (9 В, MAght fest Evaluation of the "Final Табет 


References: (а) ` 


М (5) a yates 
°: | E i aes š * Bins d иа 
2 (е) 865240, За aps don. of КЁР... mom je: 

tho 24080), S and d 2025 вуч Unite, yates i ee 


(a Оода adr Report 82025010, Control System Data Model 8=10,. dated 
ei MN 


2” x 


T pm вето. „ам e em ши газа. tested aa . қанден p Rekeranaes 


shite A водам: Тен the : BER За "hee атака BU Соп аша” 


Жопзйвсейе: зве Gn dun. were Ta g "a. varius tudes, wath the ТАН 


ij AES ,, bende SUPERIUS T. ери ПЕ 10 OF, HOE; e. BLOG, СВР". ВС. погов" Да г apaed 
Stick “force: ann Were _ satisthactor ory except ав follows | i 


у озан. OF рожа. 10: péuhü per Mach erated. 
ikon 0652 : Dii. The ae NE. Зотов gra ales n а жебеді Grea. 


ode a! 


nig ШЕ СОР АШ BE“ Маси minge 
МАТЫ cane j piob mob өзар ab | Си Git the | 


Те. ams x «d 


Compan Bran. ot Of the stick 66) г i ! 
' ер ас 


alien st had: EEA с се А j 
roy sn entis gover RS pista d jm 
i wt. Che. wasy. of erin SSS Ms yB EST 


айе 


Айнаны йен бу Bey ыга E ш SY NEUE) d. AG süoWo da. 
Jig TE Я TAT 3 A "bal АТЫ, N lm төнө: and hé аба 
гази жуайын (Sh өтеу” 5 "Q^ ре A о Vest evaluation of the artificial 


пор das. 81 5%» causes am. „а. 35 dump 


CONVATR | s | | ЕКТ-Ле8-284 
Жел, Дули: p » s i EN Page 2 


бб тар маз Не (Continued) 


feel system is given in. Reference (o). For these tests, the trim servo. was 
tested in the. three: соцб UFR NOH Зава ‘Belews | 


in conjunction W EX га То i Shelley ú. a 


` 2. The:.seoond: eo ogfiguration з tested consisted of the basic trim servo systsm 
in conjunctdon МАН a qos Shelley units 


T 


o 


x E 1. The first Qonfigunation tested consisted of the. basto: trim servo system 
| 


k Ehi 1 д; t3tor 
5. The, thea | oon tte саца gon 


Түшү: used а. alpes Е | та 
Mach п RH vee С wath à. ча ‘iguofeatured ни та b. 
The * Giannint "and: assa ganeh % КЕЙ ошена. ётё considered to be interchange 


able, and ‘ава the same егетін. pant. numbers. 


DISCUSSION 


The purpose of the trim genyo. is to provide а stable stick force gradient over 516 

entire apeedsalititude" giyê lope: "of. Hie арене, The... basic prime iplé of the trite " 
Servo Le 11 ив Rated: am gi Qe e Tie. "Mach. number thanddueér: воптапйв: signale Бе, 

не eli ewator Ф Е. Wn: auch а. manner: ‘elias: the elevator is posttioned: te 18, 


! 
жы кте” angle в ‘then the it meg: for: teamed Level. fight. ‘The, pilot must.’ ther nes 
| ° Pore, exert в. push. force Жо: "hold. Fe 0 при Yevól fida. Тева ву, ths Maéh tran&dWoer 


damanda- ате. exces: едамавот: tO: pro vide: а: table stick force gradient . ‘of 
60 pounds "per Mach. imber over the! complete ‘speedealtitude range of the air pitaña, 


) with 12052 Shelley Unit "E" 


кутт ТА 


orat он nuns for which the 110-1 Shelley unit was usg 
EFi Ве Абре ырай дойяйо це aration rungs were conde жеб 
feu. 25 090: ditio; 80:40 5000" ft. For subsonic’ В Best 


sb | E Du os МЕ N OE = Tents): а: icio ке: Жа” ERES “доверие prediction obtattne 
vay! (oe Petre S. zn % - Fe abt 

GEMAN hence: Ts “ЕСЕ yoong р 2777 of the аз аи E ‘oan be seen M 
vhs дез d 140 ев Por (us 596: Po : gf ean be Mons аа: to erratic pressus 


sched iing ç ‘of ae m lost Shewey, unit. Qiu inc Cnint"actuetor motion between. 
1:00 ама АИ ИЕ: ЙДЕ A ша е üpures. E and б, чё. #8 врраженащу 
‘open pat pe Mach trans sducer cam "fat “spot. a 


"Being. caused by: AUpROpeRn en 
"rim 5 lero; Mh Atnescandh, Transducer ап. 11087 Shelkey, Unit Де: 


е „60 бз; pion nt 22 
ет ар. ag a 


Fee 


mid = А238 


Irim Servo Nth. Айна 


Pi ngpilaced: the : Айат етс. ense. Bus shown án 
Саваи Ns | чогы a shed jn P батл КЫ? 


Tests for which the. Girennáni. transducer 
Единна: Ag 4-1 fis а. ime 
bw йан from 06 c 


unita ишана от wii ‘che: ааа tra 


| ` КЫ Pm № =. : | i 
ыд: ` а 94 82 В Ee Es NS в ЕЖ”. 


n————H—————————————— P ———-—TvhF — F - 


CONVATR iid m cd el udo ЕРТ»А=В-284 
Sew Diago Page 5 


г, 


Š, 


4, 


deti! of the ae ee сока è poro затей Gees r ты 


An aft "bump" in«the longitudinal stick position occurs between 1.00 and 1.402 
Mach number ав: “Sup тав of wd degree апр. За trim actuator positions 
This, is сама бі itipnoper shaping of the Mach tranéducer cam "flat spot." 


The 110-7 Shelley unit provides more accurato stick force scheduling in the 
superaontoc- région that dogs the 1104, Shelley unit. 
ae 


The ‘@iresearch. and Giannini transducers can be considered functionally intere. 


changeable, 


EL "oo Í EE" wt и 


Eno hosunes 


Тізе 5. ~ Blog Diss 


furere 2 MK ЕА акар ие 7 m 5 ee big Wax, ЕЕ-8-1708- 2425. 
Figure 5: Enin"cenvo Ор пасо, MO shelley Univ, НЕО Aw 

Piae се! 

Figure 6. tr 

Ше 


Figure Je 
Pike ТШМ, 


CONVAIR „А Ë= 


AIR _ | Mis ЕРТ-А-8-284 
un Diego E AE Page 4 


Diotriübutigm №, № Witthee/H, К. Cheney | 
| T. 1 Май оу ТА 

8. Blufberg 

be J I. A 


В, the: hidnour 
| DR RBS. - 
D, Е SUE he: РАО 
@ A 
Js. Б t: OW Weight 
| M. DUB. Du Wi: Düniéje 
d “Treats 
"Ж 22 
nt By Dawa maw 
| i : pM (В) т 
. - 
| 
| - 
| " 
| 2 


я m С UOTA óh Be 

E РЧА of бепета? Dynamics E ul 
^ч (San Diego) | 446. 
Павел 16 Octobar 1956 
То: Distribution Noted 
‘Sube cilt 014 Cooler Айг Inet Scroll Pressure 


Referdnéos: (в) 2628-195, Flight: Test, Program B-202A S/N 5491590, dated 2 July m 
(5) BRESP6-610),_ Tnvegtigattion of Atr 011 Cooler Duct Failures S/N 14-1590. 
dated SI August 1955 


El 


the air ped Fes NS “the: алена Та pe dive рева. "This test, án cade d. for. [^ 


| а: redult of Be. düet | failure, found Зора June В оп a$róra&ft S/N 5451390. Spite: 
i я xao Жөні program Pe онфифива im Referenco (в) and (b). 


lo 


ШҮ n -prona ùro: madat ured а the s mir oil cogker ducit during & dive to Ec ад K 

Щ MAEN inicado of 6 PSE < fite ете oneta] pressure. Between не. QU Sd demo FAM. 
р an 45, the ducts | beer: балына ама tested at. 12 PSTD, в. preieuner бев 

| nb Appear to be á cause of Fiata., 


па 


GONPIGURADDON 


The < роге of the sonoll duct: в. to deliver adr fron. the. engine air Anlst: с весов 
to hie” ol собйег., Едаввитоиййо певицей: at Che: duct. iubet Š ав the QU R6 anus ig 
көлімі ia. duct avid: сопрат ёти ридивите, 


Figure. 1 shows the Tütbneglass: pomeni. duct ав Lt is located on the adr i дроб, The. 
epproxiinate point: whene: аак, лосей ds podüted out also. 


DISCUSSION 

pci ids 

Tig » shows the Mach: number, altitude, and scroll duct: differential pneseune aing 
а! 89680 dilyen раҳо 9-13; Shows. the озы ед ошта de i 4 eR E. Tug cit 


prise айва. Тһе maxi ates нап Mana 20. 


Tho. fatiliure of only one dust. to de " ылау; be considered: an. 3egilated.. Ore. Commen 
with сай отам. 1268, ^ neinforced: o) ROM duct EC ае. for f instalation. 

aome. ните date an add önel: Bon пода "0:306; Ноа rads) + the reinforoing С 
be performed om Ба ТАСА Гота Е already . sis. зет Өт 


Це 


Scholl див felluke does not, вррвег to be. diui of екхсавате oer оби 
im. the себе, No: Reoomnendatvonanas: een. DIGG thi nae в ОЙК laste SW O BS ata ЧОЙ 
азго ре ве i lao sd. (Or оао Це 


~ 


"mo D E Au —. s. На. те اا‎ Ад at 
i 2 AE COM U GE У TERT НИ ЧИН 7 
А AE. 1 В "E ui dd RE р П 
8 і ҸЕ = E | -P | 
iam. M ди № | Е c 1 | | | 
А M n 4 
8 LE ЧИ? " ш. ON, ш, Шо. - = B. в. - 


~e 


-. —- یسا س — پس —— د ن 


= Y 


a ж 


CONVAIR 
Зад Dingo 


Approved by КО. 


— — m ——— — 
— ت‎ — 


Approves by, die E 4 


JDW:oc 


Distribution: 


ne W. 


J. D. 


T тате: 


Beclina - 


ET 


Blumberg | 


Е вбице бе 


Айнага в» Е. Мїййөг (4) 5 
johns BOR: . 

ОАО /G, W. Hofer 
Tete Day 


е, Appie pater. Sahan ° 
: Bien. 7. Ve онаа. | 


Chapin 
Hust 
Weathon stone (2) " 


ЕРТ Fides 5) 


CONFIDEN 


50 ү сі . оби» д. re 2. 
| М Е | D E қ | 
- t " ' . . s. в a 
` R NO и що Oe бый Чч Е р 


== 222. š es 
x ‚т Е a 
= ы ' 
i 
р B г 9 ВЕ 
AN: . 3 
E "mcr 


Page Z 


At^ 


rg 


КГУ; 


ar 


ЯН 
БҮ 


1—1. 6-е 
рые Я 


- 


E 


- 


1 


J | ` 
eos Foor 


“ONE 


а 


6 амзмувлу 


5 


ор|-1бес "WD эні OL O ХО: =} 


А52 فبا‎ m 
P 


аё 


EF -B-$# 390-3 


+ يز‎ rz? e са БЕЛЕ me 
ing р ‚+ - 
ЕНІНЕН zi , 


ща 
< 


Фзызытылу 
“¥ f Пн Jure "OD uass3 9 зачяпяч 
OPpl-Lsse ‘WD.BHLIOLOI хо: 


саса 


й 


SCROLL D 


| 
Е 


КЕС 


я и à i № пч, i 4. 
gii я А. -ONFIE DEN Т Ir 7 GOP? NO. " 
Е " 
ORO ASR. 
A ЗЇ ӨӨ? Е Е Sonera Dynamics É 
(SERS D36665 E | | | 
| 2; 
Dates 25 October 1956 
Hoa Distribution Noted | | | 
84598664 Бтезашїнагу ‘ee of- Roll Coupling on the Gloved Fin | 


References: (а) 26-8-180, Revised 11 June 1956, "Flight Test Program, 
TFe2024, S/N 5491355," Item 3.02 | 
(b) EFT=P284924, "Additional Róll Coupling Tests, TF«l102A, 
_ S/N 54«Y358..' и 
(е) 20-8-063, "Dynamic Response Survey of the TF-1024 Airorafe" 


The purpose of this memorandum is to present the preliminary resulta of the 
roll soupling tests performed as outlined in References (a) and (b). 


DISCUSSION е-е 


Right: rolls through 360 degrees were performed at the speed and altitude 
сода опа shown in Figure 1, The preliminary data obtained from the sübjeot 
test в „аге summarized in Tables I thnough X. Figures 2 through 23: illustrate 
alrpia пе réspornses measured during. these. tests. Тһе predicted maximum poll 
rates йот. Reference (о) are shown for Comparison with data from rolls 
initiated in 1 g level flight with no added elevator during the maneuver. 

A detailed analysis of the more critical conditions is in progress. 
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1. Alternate airspeed system evaluation 
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#4, Vertical accelerometer calibration eveduatiton (Flight 24.) 
€. Méneuver time historias of roller coaster maneuvers (Flight 14 d 
$. Adrloads investigation for outer two chords (Flight 25) 
4, Determination of wing deflection und twist being measured from wing 
` camera film (Flight 13 thru 28) 
8. Wing adrloads tnvestdgation 
| (a) Cheek of ргеввинев on right wing against the pressures on the lo 
ms . Wang 
E 6. Investigation of right roll-out during high g maneuvena at specific Маб 
numbers and altitudes (flight L7 thru 28) 


Discussion of Data: 


The eleven L. ket don limited g maneuver points appears to be in the 
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De Data in Work 


1; Roll coupling analysis 
Bre Stats and dynamic. directional stability 


Airplane 54-1880. (д 


+ E. Stengel) | | 


Data. in Work 

| ^ l, Sundstrand negative "g" tests 

| г. Emergency landing gear extension time 
5. Carbon monoxide tests 


Discussion of Data 

The experimental governor used in tis Sundstrand negative "g" valve tests 
has been replaced by а preduction governor. рање indicate. that the charge 
oil pressure’ drops briefly after the negative "z" valve operates to cause 
ragirculation and again for a longer. period. of tiña after negative "g" 

villus operation to normal circulation. This charge oil pressure drop occurs 
with either governor but is not sufficient to cause an AC power loss. 
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Data in Work E | | 


| l. Extrapolation of dry air engine duct anti-ice data to wet air conditions 
| as defined by USAF Specification 40395-C 
2. Corip&riaon: of flight test data with thermodynamics laboratory data 
concerning engine inget duct. air témperatüres 

3. Computation and plótá of hot дву ground “sü port data, | 
| 4, Setting up of a. вана problem on the сонра. heating and ventilation. 
| 
| 
| 
| 
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Discussion of Data s : 


Data obtained during hot day: ground support tesits indiontes that the cockpit 
cooling available may be inadéquete. Turther. investigations of pilot comfort 
during alert status are being made, | 
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a Date in Work 
| 1. Demonstration of compliance with lateral-directional abid lity T M 


in USAF Specification 1845В 
| 2. Investigation of high speed roll off. 
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Data in Work 


1. Pressure calibration Tåhariby check (Post. Flight 2 calibration) 
2. Арайув?в of . pressure: сага он, linearity. error with an assumption of 
etraipht line variation between 0 and +6 P ват, р. 


HOLLOMAN ATRORAPT | | 


Data in Work 
1. 2,75 inch rocket jump angle 
2. Launch error at missile motor burn-out oe 


Airplane 53-1793 (E. R. Meyers) 


Data in Work 

l. Missile separation end. trajectory | 
2, Engine operation. during missile firing | e 
$. Missile bay teiperàatüres ‘and. pressures 


Dieoueston of Date | 


center  nisnile. ibit k” of oenter: мене. за to. eno x and 
to the left or rights Side. assi bé trajectories LS | 
firing sequence is side вв еб < =centér missile (. оо 


Airplane. 58-1797 (E. В. Meyers) | 
Data in Work 


1. Engine operation during firing (MB-1) 
2. MB-1 Firing - Pressure and temperature data š 
5. MB-1 Jump angle | 


Disougedon of Data 


Jump angle is being obtained from trajectory data at 6 seconds aftar 2668 
gone for 11 fhrings. . 


Data in Work 
l. Pit ejection data 


TUER EE 
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HOLLOMAN AIRCRAFT (Continued) 


Airplane 5481364 (В. C. Rice) 


` Data in Work. 


2. Missile trajectories 


1 


| Bisousaion of Data 


1. Airplane response to missile firing 


ipn BETA 85581 
| Page 4 


| Data has been extracted. fun. Several ЕРІНЕ reports to determins the patBern 


| formed ‘by. the launched. он Ае. 


| ағы designers Р 


bhatt: 


"here ` За no. similarity: among” the, pe Pn 
either by missiles fired from the. forward or 
missiles have a: tendency to stray off. 


trajectory. rapier of diis dispersion are as follows : 


. Flight 90. 


жы 11 . 
| Flight 18 . 


Dol. o. < aged 
Ы | * . . " AEG. 
+. * + в а Aft 


dissimilar patterns and staat miediles, 


WORK PUBLISHED 


reais rüber 2 
missile иет 1 
missile number: 3 


These data. аге being further investigated to determine the cause for 


ЗЕ Dustsllation EFT«A-8«280 


98-149: #20-8-61:2-84 
54179 id ort, ЕРІ«84007 
5951798 қалы. оғ arva ic Pitch "С" Limiter я26-8-512-84 
5451880 Landing Gear Emérgénóy Extenston Test | %2058=51:2 84 


1988, dated 12 October 1956. 


«Flight Operations Report Ps: 162 Davelopment Program for г Week Ending 7 October 


EF«8-1787-1584- 1588, Comparison, of Skin Temperature Thermoceuple 


.. 598-998; ; External bo Asp dest, - - Тын Historias 
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ЖР-8-1798-465, n Jieatral Points vs. Normal Force. Coefficient 
ела Point Determination 


7 iocos, С ‘Negative "gn desto - Roll Maneuver 

Ng Tests = "Büli-up and Push-over 

«1950-71-18; Supdetrang: E êt ie ма" Tests. = Positive Quadrant Rolis 

92580-81, Sundstrand. Neg ative "G" Rests - Por ie Maneuver | 

EP«8-1580-79, Afterburner: Fleneout- During. High Abd bude Climb 

EF-8-1388437, Missile Bay маай, Temperature, and 0.А.Т. for Gonstant Cooling 
va. Pim 


Ев. 150840 Nose dampar tieni Hen иа: ánd 0. A. T, "for Constant 
Cooling уз. Time; 

EF-8-13902 4-5, Scroll Duét ‘Differential, . Pressure 

EP» 8-1590-6;, Table II, Róll Coupling Investigation. - 360° Rolla Without Stability 
Augmentation 

Bie B= 1590-7 » Airplane коріп ке арызынын - Дана rad Off 
Шера 

EFé8-1390-9, Airplane Response During a 360° Roll 


| 
| | REPORTS’ IN WORK 
| REEORTS I 


fárplaxe 
| Number 
| 52-7995 Climb Performance, YF-102 Final Report 
| 53-1781. MB-l Firings. (Summary. Report) 
| 63-1787 Alternate Airspeed | ‘stem Evaluation (Maneuvering Flight) ( Memo.) 
52*1787 Coiparison of Skin: Temperature, Thermocouples (Memo) 
8381787; Summary of Büzez diivestigatiion (Final Report) 
852-1791) 
55-1788 TwosInch Rocket: Jump: Angie. (Memo) | 
Бан 88 GAR peste jË (Memo) 
| 794. Monthly Progress Неро ont: 
| : Right Roll taf: High Normal Acceleration (Memo) 
| #1197 Suntiany of MB*1 Rrringe (Memo) 
| 68517897 Мб Link Loads 
| 55-11797 MBSL Jump Angle (Мето) 
| | 53207989 Flight. Test wine ad the Равен "g" Limiter (Final Report) 
' 53-1787) 
x 855149827 Summary of P162A. Rat Berformance (Final Report) 
“5351784. | 
5541798 


Evaluation of. tho, Hinel оротат, Тейт Servo (Memo) 
ад, А ‚ 298 


| 83% 4798. бб, ts: (an) 

| 52517987 Ex iot j P REN Speed Hater al Directional Oscillations Encountengd- 
| 63-17% “OH po P оваа: fuss Effeéot. of Correédtive Measures (Memo) 

| 5341799  . Weapon System Evaluwtidi 1 (на d Report °. Joint HAC айа СУАС) 

| 535-1815 утта ну: of vest ER оа Concerning the ж. ала ааа 

l 


53-1785) Response: Ohmfactérüatión of the аны 
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REPORTS IN WORK (Continued) . 


^ Buffet Investigation (Final Report) 


54-155 

541.354. -  TF-102A Armament Hardware Tests (Memo) É 

5441364 -  TF-1024 Response Жо Mistre Firings (Memo) 

564-1880 . . Landing | Gear Loads. Vinc) 

5441380 ' Flight Test Evaluation: of. Werde pae Valve Operation (Memo) 
54-1888 ы. < valuation of the. > Eas тийе ‘Duct Ап er 


54-1388 
54-1580 
54-1390 
56-452 


nos 


| sube : ig Ë Eh B 
e of Prüduetión. Та 1 табл ‘Fal O2A to Abrupt Mleron Rolls 
"Var£eble Напр. Data. Жақау às Proéédure (Memo) 


MEUM EE села сытыла PCR PC и ACC چ‎ RR و ی ج‎ ен 


56+45 Procedure for байи Ап Air Load ‘Shear, Moment and Torque for 
Weng. and Tail (Мень) 

ҮР-102 Stability. edid: 1: Control, . YF- 02 Final Report. (82- 7995, 6811 ЖЕР 

- 5851760) 

YF-102' - , Airspáed а Final Report (52-1905, 58210109 58+1'782, and 
551783: 

YF4YO2 p- Powerplant Performance, Final Report (52-7995 and 53-1787) 

` YF-102A) 


5441363 
| 
І 
| 
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^u. 1. Bielstain 
Flight. Test Group: Enginger 
Engineering Flight Test 
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Subject:  - YR<LOZA, USAF S/N 55-1788 „. Might Tesi. Results of Buffet Investigatiton 
with Porwaxd Genter Sbrülke Càmera Pairing, Insta tation 


Reference: (а) BHEFTePe8-76 m, Mivostigatbon dif i Buffet: Rrobiten with the Forward 
| Canter S Eniko Camera Tairing Тааран; 


INTRODUCTION 


Test flights were flown | on YF=102A, USAR S/N 5321787 in accordance with. reference: 
(а) Бо determine if buffeting resulted from the installation of the strike -сетедд. 
in forward of the windshield. 


A: уреден. тт На the strike camera fairing wès installed on the fagota Wr 
of "sida 


"he viri Id: between station 70.00 ‘and 95,65 (see Figures 1 and 2); Tie 
арена. барав в. approximately 25,4" ‘bong x 17.4" wide. x 5% 13" higi 26 UN Тасе 


; Peeke 52773 АБЕ ке: сашега Reining. wed 809 from horizontal, Рог. Los E d 
18, the бе of Ее. Strike o&nera fairing was modified to 68° froin hordes а 
(sto зкебов below). 


T 


A дзее eveluation neganddang: Бойер, o е the striike camera. fairing. insolidum 3 
was made by the МОЕ: on A Sz Tene Weie tests were Qo detemiine if Бб бй. 
remitted from the fairing ааа ДО 
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DESOUSSTON (outhuned) > 


Duná rg Първи, 2058 the original strike camera fairing was evaluated during а 
climb, а high. 8 Бай ‘descent. and dio ааа, Jeto] fight conditions. зба 
pea down af 10,900. feet. The. = pila otis, ooiments, covering thiis flight мде вв 
token "А high Speed Pus: and болеете ^ ибо. Were very noticeable: at 
Dar С 8): "ала „ароме, afer was 8: Но appreciable bui sawp 
and. E Moe or. Ъпббъв. зе at bs Ms When ` Gucounts Sued, the büzz was 


"т 
ft 


The modified strike camera. fairing was evaluated during Pigh 216 in a: high 
speed descent to. 1.27 Mas fle. pilóta Gg for thi flight Were. mé follows: 
“Buffet was ‘encountered in the süme apeed rénge äs before (1.18 Mach number and 
above) but was of а smaller мару ца. CH 


| M7 L. Шефа с 
PT icc 
Bnolosures: 


(A) Pigune X ~ Forward Strike Camera Fairing, Instaldebton = Locking Aft 


(в) Figure 2 - Forward Strike бетінде Padding: Ава ation = LAI Side ae Tribe gn, 
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‘Subject: Comparison of Nose Boom Total Pressure to Vertical Fin Total Pressure : 


‘References: (a) 76-8- 167, Flight Test Program for S/N 53-1798 


| .(b) EPT-P-8-792, Flight Test of Shelley Unit Fin Total Pressure Pickup 


| С оп S/N 53-1798 — | 
| (c) Controls Memo CONTR-8-600, dated 14, August 1956 


impose of this test was 2 e total pcr received at the vertical, AR 
„ве, to the total 


Д етіне the suitability of vertical fin total x 
pressula в as Whe sorce "for Spelled ra totes ие ingat, 


the data obtained [fup this tet Жайы negrialible error indie vertioll. Bin total. 
m this test negligible ortor in the vertiodl 


preasure Sensing, 


> 


Presstigog were read as absolute total pressure, the sum of statie and dynamic pressure 
The ng8e boom pressure was sensdü ` through the production nose boom (8-72970) fitted wiii 
an ay 5816-2. Bi ob static head: Vertical fin pressures: were sensed through the prodivebton, 
Shelley unit Hach computer pitot tube, 


, DISOUSSTON 
CET Re 


| “Pigure 1 shows a time history of an acceleration run. through the transonio region, “Bhë: 


masckmum difference was expected to be found here. The maximum difference during the teat: 
was Ol PST. - 

| | 
Figure 2, showing. Pp/Py ve. Mach number, further Lilustrates the absence of mansn: " 
Mach number effects on the fin total доваре pickup. Maximum difference is seen аж б. 


À 


Pitch and yaw maneuvers were үзе as the same region shown. There was пе 
„побфован! е effect on the total pressures as a result of these папецуегв, 


\ 


— ا‎ | 
hing error in the vertical. fin total pressure pickup ie negligible. Total. pressures 
obtained from this source should be acteptabiie for the Shelley unit. 
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Subject: F-102A S/N 54-1390, Preliminary Analysis of Ro11-Off Encountered During 


High Speed Pull-Outs 


References: (a) Convair Report 20-8-195, Flight Test M F-102A S/N 54-1390, 
dated 2 July 1956 
(b) ЕРТ-Р-8-811, Investigation of Roll-Off During High Speed Pull-Outa, 
dated 31 August 1956 
(c) Controls Memo 05-8А-202, Asymmetric Wing Tips, Effect on Control 
System Rigging, dated 28 September 195 


INTRODUCTION 2 » 
The purpose of this memo is to présent preliminary results of an investigation into 


the 8911-0771 phenomenon experienced during high speed pull-outs with F-102A S/N 54-13904 


SUMMARY 


36 
ل = 


The production 8-10 airplane has a "built-in" right roll tendency Mond ef an accum 
Lation of production tolerances that has resulted in asymmetric wing tips, This 
condition requires that left-wing-down trim be used for all level flight conditions. | 
During high speed pull-outs, elevon hinge moments become larger than the power сара у 


. of the hydraulic elevon actuators and aileron trim is lost. When this heppaniy & right 


roll-off occurs. 


CONFIGURATION, | | | | ШЕ 


extended inlet ramps, and large area speed brakes. 
DISCUSSION 


F-102A 8/N 51-1390 is 8-10 Number 48, and is equipped with the production large taki, 


S/N 53-1794 flight loads program. Since that time, S/N 54-1390 has encountered the 
problem during pull-outs from high speed dives. Consequently, a flight test program 
has been initiated to investigate this problem, as outlined in References (а) and (bj 


The theory was advanced in Reference (с) that the roll-off problem is a result of a` 
combiriatiion of excessive elevon hinge moments and asymmetric wing tips. It is felt 

that the roll-off can be explained as follows: An accumulation of production tolerancés: 
has. resulted in an asymmetric wing tip condition that gives the airplane а Wbuilt-in!t 
right roll. This right roll tendency will make it necessary for the pilot to carry 
left-wing-down trim during level flight. However, during high "а," high "g" flight. 


The roll-off phenomenon was first observed dudum the high "е" and high "а! portion ef | 
| 
l 
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Flight test data to help substantiate the above explanation is shown in Figures o Ё 
through 6. Five instances where roll-off was encountered are illustrated in Figures 1. 
through 5. Notice that, in all five cases, the pilot was carrying from 0.5 to 1.0 
degrees of lef aileron. (aileron angle is one-half the included angle) when he started 
his pull-up; but at the instant the normal acceleration reached а peak and started bo 
drop off, the aileron angle went to zero. i 


Figure & shows a reproduction of a telemetering record for a flight condition where: 
roll-off occurred. Note that, for the elapsed time interval between approximately 8. 2 
to 10.2 seconds, the left-hand control valve was fully opened (the right-hand cornbrod. 

valve instrumentation was inoperative). 


E 


of the roll-off boundary. =” 
GONCLUS ION 


The flight test program should be continued as per Reference (в) to definitely establish 
the dfox1-otf boundary flight condition. 
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(A) Figure 1 - EF-8-1390-10, Tine History | о Roll-Off косе High "в" Pull-Out 


(B) Figure 2 - ЕР-8-1390-11, 


(0) Figure 3 - EF-8-1390-12, " "om 
(D) Figure 4 - EF-8-1390-13, " пя 
ық Figure 5 - ЕР-0-1390-1Щ, " п" 
(Е) Figure 6 - EF-8-1390-15, " noon 


(D) Figure 7 - EF-8-1390-16, 
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Subject: — F-102A, USAF S/N 54-1880 Afterburner Relight and Flameout Tests 


Reference: (a) Convair Report No. Z0-8-240, Flight Test Program F-102A 
USAF S/N 54-1880, dated 2 July 1956 


It is essential that the pilot of an interceptor type airplane such as the Е-102Щ, 
bs able upon demand to obtain the use of the afterburner. Іп an effort to extend, 
the reliability of the afterburner of the Pratt and Whitney J57-P-23 engine, 
tests were flown to determine the maximum flameout and relight altitudes. for We 
configurations of the afterburner. These tests were accomplished as outlined ir 
Reference (а). 


SUMMARY 


The current production afterburner assembly could not produce repeated arvai mop 
relights above altitudes of 40,000 feet at a Mach number of 0.65 and 46,000 бав, 
at Mach 0,97. The modified afterburner assembly produced consistent relights 

ар to 50,000 feet throughout the Mach number. range from 0,8 to 0.97. The maxi- 
umn altitudes at which relights were obtained were 50,400 feet for the production: 
configuration and 55,000 feet for the modified configuration. 


Ошу one flameout was experienced during these tests. With the modified after- . 
Эт Configuration an altitude of 67,750 feet was reached before the. flameout 
occurred, Тһе production configuration was not flown up to that altitude. 


DISCUSSION 


Kboriipor Plemeout and relight testa were run on the F-1024 airplene, USAF 
БИШ 661380, The Pratt and Whitney J67-P+23 engine, S/N 604711, had a current 
praduction afterburner assembly during the first series of test flights. The 
agoond series of tests were with a modified afterburner. Тһе. y obige 
insluded replacement of the current production components Eh: 
-equnterparts as follows: afterburner flameholder P/N 30224 61,8 yh Та РИ в 
240188, 242190, and 2781905 engine tail cone P/N $16757 rep baa 3/1 269695; end 
the afterburner ignitor valve P/N SKZ 37366 replaced P/N 27 9:19... Phe cüsreut 
produption spray bars (P/N'a 261071, 261672, and 261073) and SHS current 
produdtion afterburner fuel meter (ЕЛІ 25200) were used for both phases of 
езще. Prior to the firat series of tests the afterburner fuel meter was 
omibvated ta the mean flow schedule as shown in Figure 1. 


The modified flemeholder provides a slightly larger effective area than the 
current production flameholder to create more turbulence for mixing the fuel 


CONFIDENTIAL 
` 


EPT-A-8-277 
Page 2 


aw  CONFIDENTIA 


Ban Diego 


«бете Regii (Continued) 


and sur. This change should provide a mere stable flame at high altitudes and 
also aid in igniting the afterburner at high altitudes. By providing more 
flameholder area a greater, pressure loss #8 incurred, which may increase the ^ 
pius Specific fuel consumption slightly. The change in flameholders caused 

& change in the flow pattern of the turbine exhaust gases. It was found that 
the exhaust gases ilpinged directly onto the engine tail cone, resulting in 
failure of the engine tail cone. Therefore, the tail cone was recontoured to 
prevent exhaust, gas impingement. 


v 


The J57-P-23 ЕРА utilizes a "hot streak" Бүр igniter for ignition of the 
afterburner. A measured charge of fuel is admitted to an engine burner can 
immediately after the afterburner fuel manifold has obtained full pressure and 
the exhaust nozzle hag opened. The change admitted to the burner causes & 

local rich mixture, and hence a flame streak, to be carried through the turbines. 
end into the afterburner fuel spray providing ignition. The igniter allows only 
one injection per afterburner actuation. The recirculating afterburner igniter 
valve differed from the current production igniter valve only in that the fuel 
was constantly recirculated from the igniter to the fuel pump and back to 
prevent. gum formation in the vaive due to overheating. The production igniter 
valve hed no recirculation. The drain line from the igniter valve was vented 
overboard during the second series of relight tests. During the. first series 

of tests the drain line was plumbed to the fuel tanks. 


Test Results 


With the current production afterburner configuration the maximum altitude at 
which a relight was obtained was 50,400 feet at Mach 1.02. Relight attempt 
failures occurred as low as 40,700 feet (Figure 2). It appears from these data 
that the altitude at which relights may be obtained varies with Mach number, 


On the first flight of the modified afterburner (Flight 19) an unsuccessful 
relight attempt was made at approximately 40,000 feet. Otherwise, relights 
were obtained consistently up to 55,000 feet. Ábóve 55,000 feet two relighta 
were attempted without success, On Flight 20 relight attempts &bove 51,500 
feet were unsuccessful, And on Flight 21 relight. attempts above 50,000 feet 
were without success. Figure 3 shows the relights and 2. e for 
three. flights with the modified afterburner . 3 would appe 2 pth 

ht ability of thew РЕН МАН 
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Ihe various afterburner components were checked after Flight 21. The only 
defective part found was the reódroulating igniter, Fuel was found to be leaking: 
from the igniter to the: exhaust nozzle actuator control. The igniter valve was. 
веб Бо the Pratt and Whitney plant for inspection. During a bench check it 

was found that fuel leaked from the igniter valve to the engine combustion 
chamber, but. no leakage. out of the line te the exhaust nozzle actuation control 
was found, <A new igniter is to be installed for completion of the relight test, 


Only one filemeout occurred. during these tests. The flameowt occurred during а 
high altitude climb at Mach 0.87 and 57, 750 feet вав while the modified 

afterburner was installed. Previous as well as later climbs with either after= 
burner configuration did net reach as high an altitude: The highest altitudes 


Flown with oy  fiemeout and the one flemedut ос oe are shown. im Figures 2 and 5, 
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Тиро testing 
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OF tlie modified afterburner will be accomplished ‘upon receipt cf 


пате. даб ар iggiter. Testing will also be accomplished with a Leaned 


out afterburner fuel meter end modified afterburner configuration. 


| 
| 


Em Approved by я 


Approved by_ 


| 


* ы A. 
WHW:cc . қ d 


Enclosures: 


Prepared by (7 


M. T; Edelstein 


| 2 Е 
(4) Figure 1 + EF-8-1380-50, Afterburner Fuel Meter Schedule 
. (B) Figure 2 - EF=8-1580-56, Afterburner Relight Chart for Current Production 


Configuration 


(c) Figure 5 - EF-8-1380-57, Afterburner Relight Chart with Afterburner 


Distribution; 


Modifications 


F. D, Applegate 

Je B, Hurt: 

W. L, Ditumann 

un cC Ga B. Chapman 

K. E, Ward А 

V. 1. Allwardt/G. Miller (4) 

R, 1. Johnson 

б. W, O'Hare/G. Hofeller 

А. B. Treffer 

W, W. Withee/H. K, Cheney 

M, I. Edelstein д А В à 4 
2. J. Beckman А , . 

Е. C, Shafer 

R. 1 e Strayer / Kellogg 

L, J; Gaber ih 

J. E. Stengel 

L. Ғ. Ballou 

W. H. Whithey 
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ЕЕ Ө General Dynamics Corpanabites, 
: San Diego) 5 
Date: Б Ообръег 1956 
То: H, К. Cheney 


Subject: Reporting and Analysis Group Weekly oR Report for Week Ending 
5 October 1956. 


- 


EDWARDS AIRCRAFT 


Airplane 63-1787 (J. E.. Stengel) 


Data in Work 


1. Alternate airspeed system evaluation 

2. Elevon position measurement techniques 

3. Comparison of skin temperature thermocouples 
4, Wing fence evaluation 

5. Topp angle of attack transducer tests 


Airplene 63-1791 (J. Е. Stengel) 


Data in Work 
1. External wing tank flutter tests 


194 (R. А. Elms) 


Airplane Soal; 


k Bip 
Шаба in Work 


1. Analysis of pressure calibration linearity error with an assumption 
of’ straight line variations between О and +9 PSID 
2. Wing airloads investigation 
(a) Check of pressures on right wing against the pressures on the 
left wing | oK. 
3. Vertical accelerameter cabibration evaluation (Flight 28) 
4, Investigation of right roll-out during high "g" maneuvers at specific 
Mach numbers and altitudes (Plight 17 thru 26) | | 
| 5. Determination of hinge moment at limiting "g" maneuver points (тінен 26) 


Discussion of Data 
т —M MM nH = 
1. The roll gyros have & tendency during bank to bank maneuvers to drift. AD 
of phase to the airoraft attitude. Remedial action was requested. 
2. Over the normal pressure range ‘the error introduced by assuming a lins: 
varistien between © and #9 d is generally small. 


Airplene 53-1798 (E. C. Laudeman) j 


Data in Work 


L, Aft C.G, tests 
2. Landing goer fairi ing loads ess 


; <E L. E nu [2 Е у ЖҮ Ж. 2 |: 
ни: S J (E a: 2 . 2а Ҹ 8 # 4 + 
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Sam Diego 


Data in Work 


1. Roll coupling analysis 


Airplane 54-1580 (J, E. Stengel) 
Data in Work 


l. Sundstründ negative "g" tests 

2. Emergency landing p. extension time 
5. Afterburner relight tests 

4. Carbon monoxide tests 


Discussion of Data 


1. From bench tests of the recirculatin 
was found that the fuel and а пъди | 4 
nozzle actuator control.  Fuej r "i | ES vd TOn ER N 
of the engine. A new ірпібег ee MÉFAPB. After- 

- burner flameout end relight 5% v ! 


giter ae Дидие and Mua niey "ad 


PE" мека АЕ IBN ELE. 


2. The bleed МЕНЕН governor will be removed ‘at the Piret two day airplane 
lay up &nd shipped to Р.А.С. for revision. The revision will be 
EC 73209 which delays the bleed valves opening until the low pressure 
compressor speed has obtained approximately 400 RPM more than was 
required to open the valve under the present setting. The bleed valve 
governor will then be reinstalled and testing will continue. 


Airplane 64-1388 (R, А. Elms) 


Data in Work _ 

1, Computations of effectivity of duct anti-ice system 

2. Extrepolation of dry sir engine duct anti-ice data to wet air conditions 
ав defined by USAF Specification 40395-С 

.$. Comparison of flight test data with thermodynamics laboratory data 
concerning engine inlet duct air temperatures 

4. Computation and plots of hot day ground support data 


Discussion of Data 


Analysis of hot day ground support tests shows that there is ariadequitte 
cooling in the aft area of the missile bays under steady air flow bond ttem, 


lene 54-1590 (В. C. Laudemen) 


Date in Work 


l. Lateral - directional stability of the large tail airplane 
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ТОЛЕ) ШІ. (Continued) 


Airplane, 5421598 (R. 


Data in Work Bi | 
1. Pressure calibration linearity check (Post flight 2 calibration) 
| (Е. В. Meyers) 


Airplane, §3-1788 


Data in Work 
zn" 2,75 inch rocket jump engle ) | 
2. Launch error at missile burn-out 


Airplane 55-1793. (E, R. Meyers) | 


| Раба іп Work 


1. Missile separation and trajectory 
' 2. Engine operation during missile firing ' 


Airplane 53-1797 


(E. R. Meyers) 


, l. MBel rócket firing  : 
2. МВ-1 jump angle 


' 
I 


| Disoussion of Date 


‚ Аа attempt was made to obtain jump angle data from forward view strike 
camera and askania camera (ground) coverage. Efforts to obtain a suitable 

| boresight calibration were unsuccessful, Satisfactory askania data were 
obteined from 198 firings. Any determination of jump angle for these 

| firings will be dependent upon these data. a 

| 

plane 53-1806 (E, В. Meyers) 


‚ Data in Work 


21. Pit ejection data 


| Discussion of Data f = 


2» 
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Í 4 QO N u jn Е - | y ш |. i ш o Ж” Я d 
j CONFIDE NT IAL 


2 ма С k. T Е ма TN 
' CONVAIR CONFIDE} 


В: ов “Ж. - 
ay! ie B 
4, за! 5 25. 


Sun Diego Page 4 
| 


DEGRA (Continued) 


Airpline 8481354 (В, C. Rice) 


Data in Work 


l. Airplane response to missile firing 
2, Missile exhaust effect on engine characteristics 


, Discussion of Data 


21. Analysis of date from flight 19 shows а total turbine outlet pressure 
drop (Pp ) of 6,55 inches Hg after firing three forward missiles at 
45,700 feet pressure altitude, true Mach number (Ма) 1.060. This is 
the same order of magnitude as the pressure drop during missile firing 
at. 50,000 feet at Mach .90. 


2. Preliminary analysis of data indicates that missile firings had no 
adverse effect on the stability of the aircraft. 


WORK PUBLISHED 


N Title EE. 


53-1787 >- Effect of Tailpipe Ejector on Cooling Air rud i 


53-1787 . Alternate Airspeed System Evaluation (Stabilized ~ 

Flight) EFT-A-8-231 
58-1793 Missile Bay Door Flutter Characteristics *Z0-8-512-83 
55-1793 Armament Door and Gear Operation Film Report EFT-8-006 
54-1354 Armamernt Hardware Tests , n А *Z0-8-512-83 
54-1580 Sundstrand Constant Speed Drive Negative id | | 

Tests | *Z0-8-512-83 
54-1380 Afterburner Relight and Flameout Tests EFT-A-8-277 


«Flight Operations Report F-102 Development Program for Week Ending 30 Septembar 
1956, dated b October 1956, 


Preliminary Graphs 


LF-8-1794-241-242-248-244-245-246-247-248-249-250-251-262-259-254—Pressure 
Calibration Linearity Check (Flight 19) 

EF-8-1794-272- 273-274-275-276-877- 278-279-280-281-282-283--56гаіп Gage Check 
Loads (Flight 17,8, 2%, and 2%) 

EF-8-1794-259-260e-Filament and ИС» Voltage Time Histories 

ЕР-8-1794- 2610262- .265-264-265-266-287-268-269- 270-271--Acceleremeter Calibration. 
Chook (Flight 28) 

BF~8-1794=264~Silariuever Point Data Sheet (Flight 28) 

ЕР-8+1798-454--110-8 Shelley Unit Pérformance 

EP-8-1798- — 459--Trim Elevator Angle vs Mach Enter. 


EFTuAs-8-276. 
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——" -440-441»-Тоба1 Pressure Comparison 


Crepis (Continued) t E 7 . 
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ЕГ-8-1798-44; ==Тхфт Elevator Angle vs Cy И. 


ЕР- 851 5605545 


5-66- -67-68--Ппегрепеу Gear Extension Times  .: 


EF-0-18380-65-64-«Sundstrand Constant Speed Drive Negative "g" Valve Test 
EF-0-1588-Gl--Missile Bay Inlet Static Pressure v8 Airflow Rate 

EF48-1388-32«-Pre- cooling Missile Bay Temperature and O.A.T. vs Time 
EEF8-1388+33+-Missile Bay Temperature and О.А.Т. vs Time for Constant Cooling 
EFe8-1388-34--Nose Compartment Cooling Temperature end O.A.T. vs Time 
ПР-8-1388-38--Хове Wheel Inlet Static Pressure vs Airflow Rate 

EP-8-1588-86--Nose Compartment Temperature and O.A.T. vs Time for Constant Cooling. 


Airplane 
Number 


5257995 _ 
§2= 7095 
53741781. 
53e1787. 
53-1787] 
53-1791 
52-1788. 
53-1788 
53-1794 
55-1794 


591797 


Б5-1797: 
58-1790) 
53-1789] 


53-1798 


55-1798 
53-1798 


55-1798 
55-1791/ 


55-1799 


54-1854 
54-1380 


` 64-1380 


54-1888 
54-1388 
54-1390 
54-1390 
54-1390 


REPORTS IN WORK 


| Subject. 
Climb Performance, YF-102 Final 1 Report : = 
Wing Tip Air Loads Final Report 
МВ-1 Firings (Summary Report) 
Alternate Airapeed System Evaluation Maneuvering ien (Memo) 
Summary of Buzz Investigation 

4 = - 
Two-Inoh Rocket Jump Angle (Memo) 
GAR+] Missile Trajectory Summary (Memo) 
Monthly Progress Report 
Right Roli-out at High Normal Acceleration (Memo) 
Summary of МВ-1 Firings (Memo) 
MLG Link Loads i i 
Summary of F-102A RAT performance (Final Repert) 


Evaluation of the Final Interim Trim Servo (Memo) 

Accuracy of. Shelley Unit Total Pressure Sensed at the Vertical Fin 
Pitet Probe (Memo) . 

Evaluation of Aft C.G, Teste . 

Evaluation of Electronic Pitch ad Limiter (Memo) 

Evaluation of High Speed Lateral-Directional Oscillations Encountered 
on Е-102А Aircraft апа (Еле Effeot of Corrective Measures (Memo) 

Weapon System Evaluation (Final Report) 

Summary of Investigations Concerning the Roll-Coupling and Lateral. 
Response Characteristics of the F-102 Airplane 

Buffet Investigation (Final Report) 


TF-102A Armament Hardware Tests (Memo) 
TF-1024 Response to Missile Firings (ehê) 
Lanting Gear Loads (Memo) 


Flight Test: Evaluation of Sundstnand UTERE "g" Valve — (Мето) 


Evaluation of the. Engine Inlet Dach Anti-Icing System 
Pilot and Electronics Compártments Cooling Ground Support Equipment 


E oil Cooler Duet Differential PISA TUE ok om nios od DRE 


Variable ae Data 2. Progodura uno 


-— -- 


_ Airplane 
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—— 
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REPORTS IN WORK (Continued) 


Subject 


г, x E a 3 * 


56-465 ` , Procedure for Calculating Air Load Shear, Moment and Torque for 
m 2 Wing and Tail (Mero) 

YF= 402 77 Stability and Control, YF-102 Final Report (52-7995, 5371798, and 
лы 53-1780) ` 

. YF 02 ` Airspeed Calibration, Final Report (52-7996, 53-1779, 53-1782, and. 
Ц... 88-1288) | 

YF-302 | | Powerplant Performance, Final Report (52-7995 and 53-1787) 

YF~Loza [ 


. І. Edelstein 
| Flight Test Group Engineer : 
un . Engineering Flight Test 


MIE ace | - 2 
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| CONTATE 2. EPT-A-8-275 
E балво of General Dynamics бақанды. | 
(San Diego) | | 2 
Dates 28 Septenber 1956 
i 4 $ 
‚То: He К, Cheney 


Subject: Reporting and Це © наз Weekly а Report for Week Ending 


28 September 1956 


Data in Work 


1. Wing fence evaluation 
2. Alternate airspeed system evaluation 
3. Elevon position measurement techniques 


4. Comparison of skin temperature thermocouples 


5. Topp angle of attack transduoer evaluation 


1: Preparation of air loads data curves for шынды Progress Report. 
2, Wing adriloads investigation: 


3. Debevininatibn of hinge posi, at Yd ine pedes дан ее" М “Lien Mrs 
4. Instrument. evaluation (Flight 27) 

5, Determination. of Сұ values at peak normal accelerations during maneuvers 
6. Investigating the possible malfunction of the roll gyros 

7. Investigation of right roll-out during high "Е" maneuvers’ at specific Мас! 
numbers and altitudes (Flights 17 and 24) 


| 
| 
1 


Discussion of Data 


l. Investigation of maneuver points where 7 g could not be obtained indic: ag, 
inadequate hydraulic pressure to overcome the high elevon hinge moments. 
Further instrumentation and testing should be accomplished for further ву фа Лот. 


1. Landing géar fairing loads tests 
2. Aft C.G. tests = О 
3. Electronic pitch "g" limiter evaluation 


|. - CONFIDENTIAL 


um. CONFIDENTIOL пу” 


SDWART 1 @ otra sa) P 


l. Limited stick force per "g" data were obtained with the 110-8 Shelley unit вий е. 
C.G. at 31% MAC. Stick force gradient at supersonic speeds (approximately 2.10 Мр) 
was 5.0 pounds per "Е". Subsonic stick force поне ааа 85 Mp) was 

. 4.0 pounds per "а". Ж. 


2. Data obtained from tests run at 45,000 feet with nominal C.G. locations at 28. 0%, 
| 30.2%, 31.0%, and 31.5% МАС show khe. subsonic stick fixed neutral point 1 to ocoür 
at a б.б. position of approximately 34.58 МАС, ' 


1 
г 


34 Additional Vesta were run on ihe electronic ре на limiter. лаа ы, 


еге ке 


Bata in Work 
1. Side stick evaluation 


Data in Work x UN 


1. Roll coupling tests 


Data in Work NY ES etg 
1. Sundstrand negative "g" tests EO 

2. Emergency landing gear extension time - 
3. Afterburner relight tests oan 


Discussion of Data 


1. The Sundstrand negative Ив" valve test data indicate a loss of charge oil pressure 
followed by loss of AC power during negative Ия" flight approximately 2 to 3 вефопав 
‚ after operation of negative Ив" valve from recirculating system to normal system. ` 
This occurs after return to normal 1 g attitude. The addition of a one-quart 
accumulator to the charge oil line has dampened the charge pressure fluctuation and 
' decreased 275 pressure drop-off during these periods enaugh to ы loss of AC. 
power. к? 


2. Тһа Pratt and Whitney representative indicated that —Ü for the fuel Leakage. 
from the recirculating igniter was found to be due to the use of unde sized fuel 
and air pilot valve pistons in the igniter valve. The unit is being (ge worked and 

‘should be available in two to three weeks. Flight test data indicate that the 
modified afterburner configuration has increased the altitude at which relights may 
consistently be obtained by as much as 10,000 feet. 
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Data in Work 


| 1, Computations of effectivity of the duct anti-ice system 
2. Extrapolation of dry sir engine duct anti-ice data to wet air КТІ ай: 
' defined by USAF Specification 40395-0 ` 
| 3. Preparation of instrument calibrations for compartment heating and cooling tests 
4. Comparison of flight test data with thermodynam.os ‘Laboratory data concerning: 
engine intet duct air temperatures 
5. Computation and plots of het day ground support data 


Discussion of Data 


1. Engine inlet duct anti-icing air temperatures measured during flight tests. 
permit the calculation of anti-icing system effectivities. These compare 
favorably with effectivities calculated from temperature data recorded in 

| the thermodynamics Laboratory test on a mock-up of the engine inlet duct. 


2. Hot day ground support tests were conducted with an MA-4 refrigeration unit, 
- which appeared to be incapable of continuous operation during cockpit and 
missile bay pre-cooling operations. It is believed. that sufficient data were: 
obtained to fulfill test requirements. | 


Data in Work ` 


1. Roll coupling tests : 
2. Investigation of roll-off during high speed dives ЕЕ: 


Disoussion of Data 


1. The roll coupling tests called for in the flight test program have been cotüipleted. 
| The most critical response occurred during a 360° roll using 7° aileron at: 
0.95 Mp and 23,260 feet. The following conditions were noted: 

(a) Peak normal acceleration at 6.0. = 6.2 g 

(b) Lateral acceleration at С.С. Балы ад to "a" above) 220. lg 

(c) Peak roll rate г> 300 deg/sec. 

(d) Peak sideslip angle 3.4 degs” 

(e) Peak lateral acceleration at G.G, ~ O, n E 

(f) Elevator input rJ approximately 1.0 deg. up 


2, Roll-off was once again encountered on Flight 12 (two instances). Flight; 
conditions at the time roll-off occurred weregas follows: 
(a) Mm ~ 1.44, Но ~ 24,890 ft., max. normal acceleration Klee: g 
(b) My „> 1.35, E ft., max. normal acceleration о 4.0 в 


Iva 
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1300 (Continued) 


usstion of Data (Continued) 


(Continued) | 

The léft-hand control valve WAS instrumented during these tests. The records: 
showed that the elevon surfaces stopped moving and the control valve ran to 
full-open at. the instant roll-off occurred. This indicates that the hydraulih¢ 
actuators do not have sufficient power to overcome the elevon hinge moments at. 
these conditions, In addition, it was noted that, at the start of the pull-üp, 
there was approximately 1.5 total left aileron brim present. At the instant 
roll-off occurred, the differential aileron had dropped to approximately zeros. 


Data in Work 


1. Maneuver flight CETT (Flight 1) 


2, 


Setting up IBM procedure for stability derivative cdicatétions 


HOLLOMAN AIRCRAFT 


Date in Work © —— d 


‚1. 
2. 


MB-1 firing summary report 
Pylon launch film report 


Data in Work 


La 


2.75 inch rocket jump angle 


Data in Work 


l. 


2, 


Missile separation and trajectory 
Armament operation film report — "m. 


Data in Work | 


1. 


MB-l rocket firing 


Data in Work 


1. 


Pit. Ejection #8 
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mE Ejection system data indicates rocket release at an ejection pressure of 5200 ps, 

with the forward piston moving first by approximately one millisecond. Pressure 

buildup was normal, and the sequence of events was satisfactory, however the forward 
piston position trace shows premature bottoming before full extension. For this. 
reason, a rerun of this pit ejection prior to firing was requested. i 


Disoussiton of Baba 


Data in Work | | i | b | 


i 1. Missile trajectory investigation 
9. Airborne armament cycling tests 
3. Missile launcher operation at high altitudes 
le Effect of missile exhaust on engine performance 


| Discussion of Data 


1. The left-hand forward viewing camera film was reviewed from Flights 10, 12, 13, 
and 15, and chase film from Flight 15 to determine if off trajectory firing, 
occurred. Film from Flights 13 and 15 shows that the forward center missilé 
angled left, crossing the trajectory of the left forward missile. Chase fili 
showed one missile straying from the others. | 


2. Maximum launcher and deor cylinder loads and pressures on Flight 12, a missile 
flight, compare favorably with airborne armament hardware tests from Flights 7 
and 10, З , 


3, Analyzed data from Flights 17 and 18 show similar oe to those of earlier: 
24 OW inal Бе, effect of misg i: жемін operating 
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WORK, PUBLISHED. 


53-1793 Cabin Depressurization Check pU AEN a EFT-A-8-273 
53-1793 Missile Bay Door Flutter and Armament, Gear tesa j 2 ’ EFT-A-8-271 
53-1793 Armament Gear Forces f P а #20-8-512--82 
53-1794 Monthly Progress Report | „4 , 20-8-525-6. 
53-1799 Armament Gear Operation (Revision) r E EFT-A-8—-251A 
54-1351, Engine Response to Missile Exhaust NE 320-8-81:2-82 
54-1380 > Linear Thrust Fuel Control EF T-A~8=2'70 
54-1388 Revision of EFT-A-8-175 керка Procedure for Duct 
Anti-Icing Tests) 
Holloman А/О Armament Firing Summary | f x EFI-A-8-572 


Cos 


4F Light ‘Operations Report F-102 Development Program for Week Ending 23 September 19565, 
dated 28 September 1956. е 


Freliminary Data gon | | | 
54-1390 _ Tabulated Data from Roll Coupling Tests 5 | ; | 


Preliminary Graphs 


EF-8-1787-1577 & 1578 - Alternate Airspeed System Evaluation VE таш), : 4 

EF-8-1794-257 & 258 - Indicated Vertical Accel. Dispersion | "ty > 

EF-8-1797-123 - МВ-1 Firing - Flight АЛ ; ` 

EF-8-1797-97-102-112 - MB-1 Firing - Flight 49 i Қане Ж Ды, Ғы 

EF-8-1797-101-103-111-113-120-126 - MB-1 Firing - Flight go ° а NE. 

EF-8-1797- 105-106-107-108-109-110 - MB-1 Firing - Flight 51 

ЕР-8-1797-11%-116-117 - MB-1 Firing - Flight 52 

EF-8-1797-104-118-119-121-122 - MB-1 Firing ~ Flight 53 "TM mE 

ЕЕ-8-1797-124-125 - Comparison of Engine Parameters During MB-1 Firing ~ Flights 48 & 51 

EF-8-1797-128 - Comparison of Test Results of Extension (Rail) and Ejection MB-1 
Launching Systems UR 


ЕР-8-1799-209- 212 - Snap-up Maneuvers г 

БЕ-8-1380-55 - Manual Operation of Suridsbrand СЕРТІН шеш Valve Б 6 
EF-8-1380-56 - Afterburner Relight Chart - Current Production | 

EF-8-1380-57 - BB 2 " " with Afterburner Modifications j 
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27995 
53-1781 


53-1787 


53-1787 
53-1791 
53-1788 
53-1788 
53-179 
53-1794 
53-1797 
53-1797 
53-1798 
53-1787 
53-1798 
53-1798 
53-1798 
53-1798 
53-1791 
53-1799 
53-1813 
53-1787 
5521351. 
54-1353 
51-1360 
554-1380 
. 54-1380 


54-1388 
54-1388 
` 54-1390 
' 54-1390 
56-452 
56-455 . 


ҮР-102 
YF-102 
ҮР-102 
YF-102A 


Summary of Buzz Investigation 


‘Landing Gear Loads (Memo) 


EFT-A-8-275 
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Climb Performance, ҮГ-102 Final Report 
Wing Tip Air Loads Final Report 

MB-1 Firings (Summary Report) 
Alternate Airepeed System Bvaluation: (Memo) 


Two-Ineh Rocket Jump Angle (Memo) d 

GAR-1 Missile Trajectory Summary (Memo); 

Monthly Progress Report  . 

Right, Rell-out at High Normal Acceleration (Memo) 

Summary of MB-1 Firings (Мело) | 2 v 
MIG Link Loads. : | | { a 

Summary of F-102A RAT N (Final jeu ‚Ж Be E 


Evaluation of the Final Interim Trim Serve (Memo) . ^ ^ 

Accuracy of Shelley Unit Total Pressure Зепое ЭШ Sean раа > 8 Tube 

Evaluation of Aft 0.G. Tests кото M 

Evaluation of High Speed Lateral-Directional Oscillations ева | 
оп F-102A Aircraft and the Effect of Corrective Measures (Memo) 

Weapon System Evaluation (Final. Report) 

Summary of Investigations Concerning the Roll-Goupling and Lateral 
Response Characteristics of the F-102 Airplane 


` Buffet Infestigation (Final Report) 


Afterburner Relight and Flame—Out Tests (Mano) > ме 

Flight Tests to Determine the Intercompressor Bleed Valve Governor 

` Setting for the J57-P-23 Engine (Final Report) 

Evaluation of the Engine Inlet Duct Anti-Icing System 

Pilot and Eleotronics Compartments Cooling Ground Support Equipment 

041 Cooler Duct Differential Pressures During High Speed Dives 

Response of Production Large Tail F-102A to Abrupt Aileron Rolls ти. 
Variable Ramp Data Analysis Procedure (Meme) 


Procedure for Calculating Air Load Shear, Moment and Torque for Wing ` К 


and Tail (Memo) 
Stability and Control, YF-102 Final Report (52-7995, 53-1799, and 53-3780) 
Airspeed Cálibration, Final Report (52-7995, 53-1779, 53-1782 and 5323783) ` 
Powerplant Performance, Binal, Report (52-7995 and 53-1787) 
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7 (San Diego. - Index No, 4$. 
Date: . 28 September 1956 i ; 
Tot I " Distribution Noted . 
Subject: Missile Bay Door Flutter and Armament Gear Loue F-1024A, 
S/N 53-1793 m. 


| ° References: (а) 70-8-242 Armament Test and Development, Convair Flight 
| | Test Program Ғ-%02А, S/N 53-1793, dated 14 May 1956 
(в) EFT-P-8+710 Revision to Flight Test Program, Report 
| | Z0-8-242, Е-102А, S/N 52-1795, dated 19 July 1956 
| (c) DT-8-179 Armament Gear Ground Tests F-102A, S/N 53-1798, 
i dated 27 October 1955. 


INTROBUCTION 


Testis were conducted to demonstrate the structural integrity of the 24 = 

2 Жаба rocket missile bay doors, determine armament gear loads, end 

demonstrate satisfactory armament displacement system operation at various 

fright parameters with 2 inch rockets and GAR missiles installed. Da АХА. 
requirements are set forth in References (а) and (b). Test flights: wee. ` , 
conducted оп F=102A Euren S/N 538-1793 from 12 July 1956 through I 

12 September 1956. 


Missile bay door flutter characteristics are satisfactory. Armament gear. 

Yoads were within limits efter the first flight (Plight 17). Some gear — 

loads were over limit during Flight 17, but the condition was corrected | 

by adjustment of eccentric gear bushings for succeeding flights. Ths dis 

placement system operation was acceptable except for the closing signal - 

time of the missile bay doors, Door closing actuation signal was slow flor 

pet of the flights. "Oil Canning" of the door skin during open period . 
wae evident from missile bay view camera film during, high dynamie prog paure 

flight conditions. Oscillations of the launcher rail in the extended ` 

poWibion were noticed during several flights from camera films. 


DISCUSSION 


Might parameters when the missile bay doors start to open are given in Tatte, 
1 and plotted in relationship to design limite and maximum level ГЫН 
parameters in Figure 1. Detailed flight parametérs during the аттаййөп 
 diaplecément system operation for several of the fiights are presented за. 
Figures 2 through 6. 
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| Migsile Bay Door Flutter (Continued) 


' missile bay door actugters are shown in Figure & There were frequency 
variebions during the damping peried and there was interaction between 
adjacent doors evidenced by the imcreased amplitude of the center bay 
left door when the left bay door snubs down. The transmission of forces 
between doors is apparently through the actuator fuselage mountings of 
adjacent doore to a common fuselage member. The damping characteristics 
of the missile bay doors are considered satisfactory. 


Armament Gear Loads 


Armament gear loads were within limits as reported in Reference (c) for 

all flight conditions except Flight 17. Some gear loads were overlimits 
during Flight 17, but a readjustment of eccentric bushings reduced loads 

to within limits for all succeeding flights. The maximum gear leads 

during the gear operation period and in the retracted position are 

presented in Table 1. A sample of the characteristics and values of loads 
during the extension operation of the E with eccentric bushings for 
ground and flight conditions is presented in Figures 9, 10, and ll. Previous 
to Flight 29 the eccentric bushings were replaced by concentric bushings.  — 
The bushings are located in the gear trunnion. The loads during flight 

and ground runs were generally less with the concentric bushings than with 
eccentric bushings. Ground and flight operation load characteristics of 
armament gear with congentric bushings are shown in Figures 11 and 13, 
Exclusive of Flight 17, maximum gear drag brace load was 1255 pounds 
compression; maximum cylinder rod load was 2050 pounds Вон ons 


Armament Displacement Operation Time 


The armament .displacement. system time sequence (Table 2) as determined from 
osotllograph traces had в maximum variation between flights of one second 
from initial operation pulse to the forward Faunchers uplock position. 

(The forward lawiche uplock position is the kast cycling operation except 
for the missile bay doors to Сове.) The rocket fire pulses were generally 
consistent to within 0.4 seconds from flight. to filighé, The missile bay 
door closing actuation signal with respect to time was generally erráBic 
and slow during flight. operation... Time Sequences as determined from limit 
switch lights on the photopanel are plotted on flight perameter curves in 
Figures 2. through 6. 


Observations 


From bay viewing eleven mounted camera coverage, "oid canning" of the missile: 
bay door skin ix the open potion and some ünsbenddness or shaking of Bhe 
missile Ylaunéher rail in extended рова оп were óbsenvod. Inbstruünéntstion 
was not available to determine the actual extent of this phenomena. No 
evidence of fatiguing or incipient failure of door skin was observed. There 
were no excessive loads in support gear due to launcher oscillation, The — 
effect of this oscillation on missile trajectony is unknown but is expected 
to be resolved from scheduled testé of missile firings at compar&ble Plight. 
conditions. 
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During all armament operations, normal acceleration loads at aircraft 6.0. 


were greater than 5106. 


The maximum normal acceleration of +4.4g¢ occurred 


during Flight 25, the armament gear loads and load characteristics for 
this flight are shown in aay 11. 


CONCLUSIONS 


+ 


l. Missile bay door flutter ehavdaterietine and damping coefficients were 
satisfactory up to а dynamic pressure of 1340 pounds/aquare foot. 

2. Armament gear loads were within design limits. 

3. Missile bay door closing signal generally had excessive time delays. 
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1 - EF-8-1795-28, Armament Gear Forces 


2 = EF-8-1793-29, Armament Displacement System 
Time Sequence 
1 - EF-8-1793-30, Flight Parameters 
2 - BF-8-1793-31, Flight Parameters (Flight 189 
mS 8r OSE, Plight Porenctors (Flight 24.) 
Bavenecenas (Flight 25) 
- ер 1792- 34, Plight Рата Теге (Flight 26) 
8 = EF-8-1793-35, Flight Parameters (Flight 29) ` 
7 - EF-8-1798-36, Missile Bay Doors Damping Coefficients. 
8 ~ EF-8-1793+37, Missile Bay Doors Damping aid 
Load Characteristics ` | . 
9 = EF-8-1793-26, Launcher Loads (Flight 18+Ground Run): 


| Figure 10 - EF-8-1792«22, Launcher Loads (Flight 18) 
Figure 11 - EF-8-1793-28, Laeünéher Loads (Flight 25) 
Figure 12 - EF-8-1793-39, Launcher Loads (#bight | 29-Ground Run) 
| Figure 13 = EF-8-1793-40, Launcher Loads (Plight 29) 
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Subject: Cabin Depresgurization Check on F-102A, S/N 53-1793 


Reference: (a) EPT«P-0-712 Preliminary Check of Cabin Pressure Altitude with 
Pressurizing System inoperative on F-1024, S/N 5321793, dated 
20 July,*1956. 


INTRODUCTION 

Test was conducted to determine if there is significant difference in cabin and 
aircraft altitude during various flight conditions with cabin pressurizing system 
inoperative according to reference (a). 


SUMMARY i 2 


One altitude test at subsonic and supersonic speeds Was conducted during Plight 23 


of S/N 53-1793 with the following results? 


Cockpit Indicated Altitude Aircraft Indicated Altitude Indicated Mach No. 


——  — es —— —v дерини 


31,000 Feat 35,000 Feet 1.10 
DISCUSSION 


“Тез was conducted during Flight 23, 21 August 1956. Flight conditions werê > . 
stabilized at 35,000 feat indicated altitude, and 220 and 1. 10 Маеһ numbér, . к. 


Mach number when cockpit pressure had stabilized. — 
CONCLUSTON 


1. Cockpit altitude. under depressurized conditions was higher than eiroraft 


altitude. 
2. The différence between aircraft altitude and cóckpit altitude increased with 


increased Mach number. 
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CONTA ER | 
А BitviselSief General Dygemica BET=AS8 092: 
(SanNDiegó) : Index: 4,19 
Date: 20 September 1956^ É 
` To: Distribution Noted 
Subjeot: Armament Firing Summary, Holloman AFB 
This memo presents a summary of all missiles and rockets fired from Convair-tested 
| F-102 aircraft at Holloman Air Force Base. 
The ranges of flight conditions, the total number of armament expended and the 
launch aircraft: are presented in the following table: 
| Trub Pressure 
Altitude-Feet 
А/С. Range 
53-1781 (11650 = 48040 
5341788 10790 = 52140 
55-1795 970 40375 
5341799 4540 - 47360 
5401354 12110 - 51770 
Peak Values ЖИА» 52140 
2,78 Inoh 19 58-1781 24605 = 25420 
. Roskets 126 5321788 12610 - 53250 
Total, — 145 | Peak Values 12610 - 53250 
—— == — 
2.00 Inch 46 53-781 0.920 


1.083 


Total 877 Peak Values 4370 = 55040 

| | Ue Rua | 
ж MB-1 11 5361781 Ground - 45200 
Rockets 18 5551797 12250 = 543540 
6 6341806 20300 - 40035 
Total 35 Peak Values Ground < 64340 


*Includes air jettinons (3), inert rocket motor ejections (6), and ground firings (2). 


This summary includes all armament firing through 20 September 1956. Enclosures (А) 
through (L) present a detailed summary of stores expended. Enclosures (M) through 
(P) present a graphic summary of each type of armament fired; 
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' Enclosures: 


(А) Table I - GAR-l Missile Firing Summary, YF-102 S/N 55-1781, EF-8-1781-128 | 
(B) Table II =- GAR=1 Missile Firing Summary, ҮР-102А ye 53-1788, EF-8-1788-177 

(C) Table ТТТ - GAR-1 Missile Firing Summary, F-102A S/N 53-1793, ЕР-8-1795-17А 

(D) Table IV = GAR-1 Missile Firing Summary, F-102A S/N 53-1799, ЕР-8-1799-183 

(E) Table V = GAR-l Missile Firing Summary TF-102A S/N 54-1354, EF-8-18354-$ 

(F) Table VI ~ 2.75 Inch Rocket Firing Summary, YF-102 S/N 53-1781, ЕР-8-1781-129 

(G) Table VIA ~ 2.75 Inch Rocket Firing Summary, YF-102A S/N 53-1788, EF-8-1788-56 

(H) Table VII ~ 2.00 Inch Rocket Firing Summary YF-102 S/N 55-1791, EF-8-1781-130. 

(I) Table VIII - 2.00 Inch Rocket Firing Summary YF-102A S/N 63-1788, EF-8-1788-149 & 150 ! 
(J) Table IX  - MB-1 Rooket Firing Summary, YF-102 S/N 53-1781, EF-8-1781-235A | 
(K) Table ІХА - MB-1 Rocket Firing Summary, YF-102C S/N 53-1797, EF-8-1797-22B 

(L) Table IXB - МВ-1 Rocket Firing Summary, YF-102C S/N 53-1806, EF-8-1806-5A 

nn ‚1 = GAR-1 Missile Firing Summary, ЕЕ-8-1781-242 

N gure 2 = 2,75 Inch Rocket Firing, EF-8-1781-241 

(0) Figure 3 = 2,00 Inch Rocket Firing, EF-8-1788-185 

(P) Figure 4  - MB-1 Rocket Firing Summary, EF-8-1781-240 
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Date: 26 September 1956 


Тә: 


1. 


Se 


“М. I. Edelstein 


‘Subject: Réport of trip to Hughes. Aircraft, September 18 - 20, 1956, 


concerning XMG-14 Fire Control System and Miss Evaluation 
Techniques. 


Attendence: W, Addington 


р. Middlekauff 
J. Howell 


The following is a list (0 һе Hughes personnel contacted and the sub- 
ject discussed with each? 


аван ~ Air data computer mechanization and jump angle equations. 

Т vende ~ Instrumentation for S/N 53-1797 and S/N 53-1806. 

К. Westlake ~ Miss evaluation procedure to be used in ХМ0-14/МВ-1 test. 
A. Stasney - Miss evaluation methods and kill probability’, 

R. Cayford - Hughes experience with short range rocket miss evaluation. 
C. Walker - Photo projection equipment used in miss evaluation, 

р. Dedarien - Ballistics computer circuitry and занына» 


J. Gray/H. Coe/G. Shook = Measurements requirements and data reduction 
technique. 
The Hughes recommended technique for F-102A/MB-1/XMG-14 miss evaluation 
was reviewed with Mr. R. Westlake. The proposed technique will employ 
the computed weapon detonation time and target position at detonation 
time to determine the miss distance. Target position will be obtained 
from a single forward viewing strike camera and radar range. The write 
up of the proposed procedure has not been completed and no error study 
has been made. It appears that the greatest measurement error will be 
in the radar range. An error in measurement: of target range will be 
directly reflected in the reliability of the miss evaluation system, 
It is expected that the write up of the miss evaluatioH-procedure will 
be completed within 30 days. This system using a single forward viewing 
strike camera is not suitable for use in the sna&p-up mode. 


No service publications on the XMG-14 system are available. Schematic 
diagrams of parts of the fire control system were requested and are to 
be forwarded via R. weight. - 
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4. The miss evaluation technique used by Hughes on short range rockets was 
reviewed in detail. This technique is similar in many respects to that 
proposed for use with MB-1 and requires the measurement of angular dis- 
placement on strike camera film. Hughes personnel strongly recommended 
the use of a Richardson Film Reader for this purpose. The Richardson 
Reader has the following advantages over film reading equipment now in 
use by the Analysis and Reporting Group: | 

(a) Constant magnification 
(в) High speed operation 
(c) Greater magnification 
(d) Integral fram count 


It is understood that a Richardson Reader may be purchased for about 
$5,000.00. 


5. Some information was obtained concerning equations mechanized in the 
ballistics and air data computer. These include the jump angle 
equations which were derived from theoretical and wind tunnel data, 
Mr. J. Cohen of Hughes Aircraft requested that jump angle data from 
flight test be furnished when available. 
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Fe102A USAF S/N 54-1380, Linear Thrust Fuel Control Evaluation 


Test Item 3:03, dated 2 July 1956. 


“- 


' INTRODUCTION 


FelO2A airplane S/N 54-1380 as outlined in Reference (а): 


(а) Convair Report 20-8-240 Flight: Test Program, Е-102А S/N 54-1380, 


т 


Flight tests were run to evaluate the Bendix fuel control P/N 190849-2 asl. 


installed on the Pratt and Whitney J57=P-23 engine. The tests were flown by the 


The Bendix fuel control P/N 190849-2 improved the low power acceleration stall 
However, stalls could still be induced by retarding and advancing the 


problem. 
power lever rapidly. 


a&tisfactory, 


DISCUSSION 


The engine response to normal power lever movement appeared 


The Bendix fuel control P/N 190849-2 was installed on the Pratt and Whitney 


.J-57-Pe23 engine S/N 604711. 


This fuel control incorporated the following changes 


to the previously used Bendix fuel control P/N 190655=1; the acceleration cam was 
revised at the idle power setting, the take-off stops were removed, 
governor cam was revised to obtain a linear thrust to power lever relationship. 


ACCELERATION CAM 


and the 


The &cceleration cam was modified to reduce the engine's BS niy to stall during 


engine &ccelerations from idle power. 
on the low power accelerations. 


It is not known which compressor stable 
As can be seen in Figures 1 and 2 (Point A) a 


sudden increase in fuel flow to the burner will increase the burner „pressure 


which builds up a back pressure on the compressors. 
lower the speed of the air through the compressors, 


The back préssure will 
Since the compreasora are 


both operating near the stall line at low power the decreased air velocity can 


cause the compressor blading to stall. 


The low power stalls encountered in this 


manner are called "chugging" or "choo-choo" stalls, ‘The engine while stalked. 
ет Ба short burp-like sounds and then- normally recovers rapidly to complete. the 


acceleration, 


in fue) flow te the burner during an acceleration from idle power. 


The acceleration cam was modified to decrease the rate of increase: 


The pilot stated that the modified fuel control has. Sp bia the low power 


acceleration stall problem but has not ери плебей 3% 
accelerations no stalls were encountered. 
acceleration "Bodie" stalls. 


CONFIDENTIAL 


During normal ground- 
However, i was possible to induce 
An accelération "Bogie" stall is encountered when 
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ACQBLERATION CAM (Continued) 


the power lever i& retarded сна advanced rapidly. Here, too, it is not known 
which compressor stalls (Figures 1 and 2, Point B). The acceleration "Bodie" 
stall is similar to the "chugging" stall except the "Bodie" stall occurs when 
shifting from the deceleration to the acceleration schedule rather than from the 
steady state operating line to the acceleration schedule. | 


Compressors stalls were experienced after in-flight engine relights. From che 
-data it was noted that the engine speed was decreasing when the engine was ге1@ 
and the power lever advanced. These stalls were similar to acceleration "Bodie" 
stalls. Since these stalls occur at engine speeds above idle power,the cam 
modification would not be effective іп decreasing the occurrences of these stalls. . 


, 
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ER n ds 


TAKE-OFF STOPS | Е 2 QA 5 


The take-off stops were removed from the fuel control. The stops were previously 
installed ав а safety measure to prevent the main fuel metering valve from 
oloaing beyond the area required for take-off thrust at 6,000 feet altitude оп a 
hot day. , Thia can be caused by failure of the compressor face total temperature 


` sensing element, the compressor ‘discharge pressure senaing element, or the А 
| ascceleration scheduling system. The take-off stops were armed when the power. 


Lever Was advanced to the take-off position. It was found that the. pilots have 
occasionally neglected to take the power lever out of the take-off position 

when above 6,000 feet altitude. Above 6,000 feet with the take-off stops on 

the fuel flow remained constant and with increased altitude overspeeding of the 
engine resulted. Bacai ве of the above danger and since no fuel control failures 
have been noted the take-off stops were removed. Тһе engine's opgration should . 
not be affected by the removal of the take-off stops from the fuel control. ` 


GOVERNOR CAM — à- PEE 

The linear thrust fuel control was installed во that the pilot could obtain a 
"feel" for tthe power system by being able to move the power lever proportional 

_to the thrust change desired. The governor cam of the fuel control waa revised 

to providd a linear thrust with power lever movertont . Figure. 3 compares., the | 
thrust and engine speed with the power lever angle at stabilized flight. conditions. 
for the J57-P-23 engine with the fuel control with and without. the linear thrust 
governor cam modification. The Pratt and Whitney curve No. 17382 is ‘based upon 


 BSta&bilized бей, Level operation for the fuel control without ‘the. linear thrust: 


modification. The. data points presented were obtained from Plight at altitudes ûf 
E GREE МЕ. 50, со, 40; 000 aie 45, 006 feet. s 3 shows that the egs .. 


whereas at sek ыз p 


speed at sea Xevel. iais idie "^g flow does fot ‘dedvedse below 65% Puis per. 
hour гедаг два of. азы iude, end ffe fuel flow required for constant engine. speed 
decreases with altitide, the е speed at hight ‘altitudes is higher than 


b sea level. 2 
Throttle bursts were also mad ‚ to determine the response rate of the engine. The 
power lever was moved from dile to military: power setting within one second, Ten 
to twenty seconds elapsed po the engine stabilized at military power. Typical 
curves of the engine регап vers during a throttle „Бргвъ are shown in Pigure 4. 
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iow Power Stalls, Low Pressure Compressor, ЕР-8-1280=48 
- Low Power Stalls, High Pressure Compressor, EF-8-1380-47 
3 - Relationship Between Thrust, Engine Speed, and Power 

И — a Lever Angle, EF-8-1380-49 

j | ОР . Throttle Burst Time History, Flight 9, EF-8-1380-15 
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As Звено of General Dynamat Gorpokation ЕЕ шын 
(San Diego) | | 
4 w + | 
рабе: 21 September 1956 
To: H. K, Cheney | 


ЕЯ 


Subject: Reporting and Analysis Group Weekly Progress Report for Week Ending 
21 September 1956. | 


EDWARDS AIRCRAFT | " 


Airplane 58-1787 (J, E. Stengel) 


Data in Work 


1. Wing fence evaluation 
2. Alternate airspeed system evaluation 


irplane 52-1794 (В. A. Elms) 


- 


Data in Work 


l. Investigation of strain gage data (Flight 15 thru 21) 
‚2, Strain gage output check (Flight 21 and 24) 
(8. Angle of attack at peak "gta" (All flights) 
4. Maneuver flight histories (Flight 25 and 26) 
5. Determination of control surface position as a function of normal: 
acceleration, stick force, Mach number, and altitude (Flight 25 anā 26) 
6. Investigation of right roll out during high "g" maneuvers at specific 
Mach numbers and altitudes (All flights) 
7. Preparation of air loads data curves for August Progress Report 
8. Instrumentation evaluation (Flight 26) 
9, Wing airloads investigation: 
ta) Check of pressures on right wing against the pressures on the left 
"ES wing 
10% Investigation of instrument failure at high "g's" during wind up turns. ` 


Discussion of Data 
1. Strain gage data, shears, moments, and torques taken p om air loads data 


on flights 15, 16, 18, ane 21 have been analyzed and the aircraft has 
been cleared to fly 7 "g" maneuvers at the following Mach numbers and 


altitudes: 
Mach Number Altitude 
.8 25,000 Feet 
.95 , 25,000 Feet 
2 27, 000 Feet 
6 128090 Feet 
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EDWARDS AIRCRAFT (Continued) 


Airplane 53-1794 (Continued) | | й 
Discussion of Date (Continuted) И, 


г. Investigation shows very little correlation between photopanel pressure 
gages and C,.E.C. pressure gages at ДВ, А 210, А 310, and А 407 
lecations on the left wing. . 


3. Preliminary investigation of fuel Quantity (V 021) indicates a possible 
instrument error of 2 200 pounds, = 


Airplane 53-1798 (Е. C. Laudeman) 
Dat& in Work 
l. Landing gear fairing loads tests t зы 
2. Aft 0, б, Tests 
5. Evaluation of 110-8 Shelley unit 
Discussion of Data 
—— ی‎ 
1, Emergency landing gear operating times with the modified actuating 
cylinders and 3200 psi air flask charge were: main gear 3.5 seconds, 
end nose gear 5.5 seconds, 
Airplane 53-1813. (E. C. Laudeman) NG ^ 
Data in Work 
1. Side stick evaluation 


Airplane 54-1380 (J. E, Stengel) 


Data in Work 


1. Sundstrend negative "g" tests 
2. Lending gear loads 
3. Afterburner relight tests 


Discussion of Data 


Tests conducted on the Sundstrand unit during flight 22 Were (бегін after an 
engine change. No change was noted in the operation of the Sundstrand unit 
during flight 23, Immediately after recovery from negative "g" operation the 
system returned from recirculation to nermal operation, Two to three seconds 


thereafter the charge pressure dropped resulting Да an A.C.» power loss. 
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EDWARDS AIRCRAFT (Continued) 


Airplane 54-1388 (R. A. Elms) 


Dapa in Work "E 


21. Flights 1 and 2 engine duct anti-ice heat release and weight flow 
| computations and plots, 
‚2, Computations of effectivity of the duct anti- ice system. 
23. Extrapolation of dry air engine duct anti-ice data to wet air conditions 
! as defined by U.S.A.F. Specificatinn 40395-C 
4. Set up of data recording procedures and forms to be used in the hot day 
ground support tests 
Б, Preparation of instrument calibrations for compartment heating and шаш. 
tests 
6. Comparison of flight test data with thermodynamics laboratory data con- 
cerning engine inlet duct air temperatures. 
afe 
Discussion of Data y 
21. Engine inlet duct exit air temperatures measured during test flights 
were much lower than predicted values. Therefore, it has become necessary. 
to compare the flight test temperatures to the témperatures recorded in 
the thermodynamics laboratory engine duct anti-ice test, which was run 
| under simulated flight conditions. These comparisons should result in | 
the determination of exit air temperatures which can be used in the 
evaluation of the engine inlet düct anti-icing system. 


| | | 
| Airplane 94-1390 (E. C. Leudemàn) | | 
Data in Work | 


1. Roll, coupling tests : | 
2. Investigation of roll-off during high-speed pull-out ЕДІ 


5. Oil cooler air duct and engine compartment AP at high "q" flight — - 
HOLLOMAN AIRCRAFT Ва 


Airplane 53-1781 (Е. Е. Meyers) | 


‘Data in Work 


^os 


a МВ-1 firing summary report | 
‚2. Pylon launch film report ; Ке 


Airplane 53-1788 (E. R. Meyers) 


Data in Work В ) 


1. 2.75" jump angle 
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HOLLOMAN AIRCRAFT (Continued) 


. Airplane 53-1793 (В. Е. Meyers) 
Data in Work 
1. Missile bay door flutter 


2. Armament gear loads 
8. Missile separation and trajectory 


Air — 
ПЗ» U 


1, MB-1 rocket firing 


Discussion. ог Data 


4. А бешин шы of engine parameters during the. two € € altitude МВ-1 
firings ‘indicated almost identical response. The engine is affected for 
approximately 0.8 - 1.0 seconds, however recevery is complete after 


5.0 = 4,0. seconds; No engine deterioration is evident from the eleven 
firings on this engine. 


Airplane 54-1354 (В. 0. Rice) 


| OF 
Date in Work 


1. Airborne armament hardware tests. 
2, ` Engine operating k T a during таб e firing 


Disoussion of Date 


1. Airborne — of the missile bay doors and both launchers at 
approximately 50,000 to 58,000 feet pressure altitude and between „9 My 
and 2,2 Ma had a cycling time of from 12 to 22. seconds respectively 
which agrees favorably with YF+102, S/N 595-1795. 


Maximum Yaygeker aylinder foross wore well below those encountered on 
58-1793 дна did not excesd the 1089 limits. | 


2. 12 DVA missiles were fired from Flights 15 and 15 flown to obtain further, 
data for missile exhaust effect determination. Preliminaky: diate results 
compared with date from earlier flights show the turbine outlet total 
pressure 1овв Ф 0:6 approximately $0,000 fect: pragare altitude to be 
negligible. M ts flown at approximate Э: ¿SSS Dauro altitude’ 
showed а. turbine outlet total pressure loss ait me tho муза дето 
The tachometer (No) readings showed & loss of ый Е on the entime 
Series of exhaust effect flights. These perce muted from а, 
time history plot of Но and РІ, vs time of firing. Me "o. indicated 
the pressure drop of flight 9 % be considerably less than previously 
reported, ; 
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55-178] ка. Sound Pressure Levels бш iss MB-1 Firing’ , ж26-8-512-81 
63-1781 %;;.,! Sound Pressure: Levels During MB-1 Firing EFT-4A-8-226 
55=1787 Effect of Tailpipe Ejector on Engine .; | 

cum 47 pem ^ Cooling. Airflow | EFT-A-8-265 
53-1187; “= ° “Badê Pressure Coefficient. During Tailpipe 

| „ааа Ejector *Z0-8-512-81 
65-3795 Missile Bay Pressures EFT +A+8-259 
65-1797 г... „МВе1 Reil, Launch Film Report EFT-8-004 

5541791 Pitch Damper Operation at 5,000 Foot Altitude EFT-A-8-264 

54-1380, ; : ШЕ Afterburner Flameout and Relights *Z0-8-512-81 
Holloman A/C ` `СРГордвей Standard Conventions for Пав: 
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(67 “ (Revised): | | 3 ue a Ms 
EF-b-179155884 2 Тате History of Structural Tem кейіген” (Revisbd) ALI рм 
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REPORTS IN WORK 


(Continued) 
Airplane 
Number Subject | 
5571788 САВ=1 Missile Trajectory Summary (Memo) 
53-1793 Summary of Armament Door Flutter Tests (Memo) 
5391794 Air Loads (Memo) 
55-1794 Monthly Progress Report i 
55-1797  . Summary of МВ-1 Firings (Memo) 
53-1797. MLG Link Loads 
5. | 
53-1787 | Sumiary of F-102A RAT performance (Final Hepes) 
53-1798 Evaluation of the Final Interim Trim Servo (Memo) 
еи Evaluation of High Speed Lateral-Directional Oscillations Encountered 
53-1791 on Ғ-102А Aircraft and the Effect of Corrective Measures (Memo) 
53-1799 Weapon System Evaluation (Final Report) 
53-1799 Armament Gear Operation (Revision ЕРТ-А-8-251) 
535-1813. Summary of Investigations Concerning the Roll-Coupling and Lateral 
53«1787 Response Characteristics of the F-102 Airplane 
54-1351 Buffet Investigation (Final Report) 
54013553) 
54-1380 Linear Thrust Fuel Control Evaluation (Memo) 
5441380 Landing Gear Loads (Memo) 
56е452 Variable Ramp Data Analysis Procedure (Memo) 
564455 Proceduring for Calculating Air Load Shear, Moment and Torque for 
| | Wing and Tail (Memo) 
YF»102 MUR Control, ҮР-102 Final Report (52-7995, 53-1799, and 
5ӛе1780 
YF-102 Airspeed тай. Final Report (52-7995, 52-1789, 53-1782 and 
53-1783 х 
zu Powerplant Performance, Final Report (52-7995 and 53-1787) 
YF-10 ` 
F-102A Summary of Buzz Investigation (53-1787 and 53-1791) (Final Report) 


M. I. Edelstein 
Flight Test Group Engineer 
Engineering Flight Test 
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То: Distribution Noted 


Sub jeot : Effect of Tailpipe Bjector on шы Cooling Air Flow, Y?«102A, 
S/N 5301787 | 


References: (а) Convair Report No, 20-8-177, Flight Test Program, Éfr-1024, | 
S/N 5351787 Tailpipe Ejector, Dated 23 January 1956. . 
(b) Convair Memorandum ЕГІ-А-8-199, Effect of Tailpipe Ejector 
on Airplane Thrust and Drag, YF+102A, S/N 53-1787, Dated > 
11 July £956. ° 
(e) Convair Memorandum EFT-A-8-121, Flight Test Evaluation of 
Engine and Structural Cooling, Dated 16 April 1956. 


SUMMARY 

The effect of revising the engine shroud on engine cooling of the YF-102A airplane: 
S/N 53-1787: Ев. presented in this memorandum. The primary modification to the 
engine shtgud was decreasing the exit diameter as shown in Figure 1. Cooling air 
flows were increased and cooling air temperatures were decreased as a result of 


. modifying the engine shroud and adding the right cooling duct.  Shroud different 
12104 


pressures at all test conditions and configurations did not excéed the design EM 
for crushing loads, Shroud modifications had по appreciable effect on base 
pressures during | subsonic speeds but at supersonic speeds base pressures decreased 
as a result of modifying the ple? ; 


аз 


Да 


In accordance with reference "a," flight tests were made on the YF-1024 du ^ 


8/N^53-1787, to evaluate the effect of engine cooling shroud modifications 
(tailpipe ejector) on airplane performance and engine cooling. The modifications. 
were (1) a reduction in the exit area of the shroud, which would. possibly increase 
thrust during afterburner operation at high speed and (2) the installation of а. 
cooling air duct on the right side of the engine, in addition to the left.duct 
presently installed, which would provide increased air flow from the inlet duot to 
the shroud, | s Р 


= 7 it 


Tests were made in the three following configurations (see Figures 1 and 2); 


Condition I - Cooling duct on the left side,only, unmodified cooling shroud 
а жи Dg/Da/» = = 1.31 (D sága he ratio of the shroüd exit 
diameter to the аен ог | nozzle diameter with the nozzle in 
the open position). 

Condition II- Right coolihg duct installed, D,/D,/ = 1.21. 

Condition III-Right cooling duot 4nmbsbled, D ва 1.11, 


Locations of pressure and temperature probes sre shown in Figure 2. Cooling air 
data were obtained concurrently ин: dicsance data. This memorandum presents. 
the results of the cooling tests. ТИБ œ eat of the ejector on performance is 


presented in reference "b." 
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DISCUSSION 


Tests were conducted in the above three configurations in both afterburning and 
non~afterburning flight at weight-pressure ratios of approximately 50,000, 75,000, 
and 120,000 pounds. Subsonic, non-afterburning data were obtained in stable, level 
flight at Mach numbers of approximately 0.7, 0.8, 0.85, 0.90, and 0.95. After- 
burning. data were obtained during maximum power, level flight accelerations from a. 
Mach number of approximately 0. 8 to maximum speed. Data obtained were engine 
cooling er flow, outer annulus cooling air flow, cooling air temperature in the 
shroud, ‘cooling air pressures, shroud differential preasures, and base pressures, 


ENGINE COOLING AIR FLOW | 


The left duct cooling air flow variation with Mach number is shown in Figure 3 for 
nen-afterburning operation and in Figure 4 for afterburner operation. ШИКЕ a асый 


' data for the right cooling duct are shown in Figures5 and 6 for non-afterburning 


and afterburning operation respectively. 


The left cooling duct air flow had been calibrated as a function of the cooling 


. duct static and total pressures and the total air temperature. The test static end, 


potas pressures were measured and it was assumed that the test duct total &ir tem 
2 на 2. to the indicated total outside air temperature. The calibrati 


= 1 


As сал be seen in Figure 3, air flow in the left cooling duct during non-afterBurning 
operation decreasés with а decrease in shroud exit diameter. However, the ай зқопсе 
in air flew for the three exit diameters decreases with altitude and at an approxis 
mabe pressure altitude of 38,000 feet the difference is negligible. 


During afterburner operation (Figure 4) the left cooling duct air flow generally 
decreases with a decrease in shroud exit diameter. The differerice between Condition 
I and Condition II values does not change appreciably with altitude although the 
subsonic Dondition II flows are greater than in Condition I at an approximate 
pressure altitude of 28,000 feet. However, the difference between Condition III aii 
flow and flow in the other two conditions increases with increasing altitude. 


The original calibration to obtain air flow dm-the right cooling duct could not be 
used because required data were not recorded, due to an instrumentation malfunction, 
Therefore, the following method was used. ‘The duct was laboratory calibrated as a 
funotion of the ratio of the duct inlet static pressure (ambient pressure) to the 
static pressure in the exit plenum chamber. The static pressure in the chamber was 
adaumed ta be equal to the shroud total pressure (Ptg) and the inlet static pressure 
was assumed to be equal to the static pressure in the engine inlet, duct forward of 
the compressor. The static pressure ab the compressor was calculated using the 
compressor face total pressure and assuming thet the compressor face total tempers- 
ature was equal to the free stream total temperature and that engine cooling air 27 
flow was equal to four per cent of engine air flow; The leboratory calibration was. 
then used to determine the right cooling duct adr flow by assuming that the duct 
total temperature was equal to the free stream total temperature. 
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DENG AIR BLOW (Continued) 


The кір flow іп khe right Sony duct ӘСИЯ both non-afterburning and after- 
burning operation (Figures 5b and 6) is similar to that of the loft cooling duct 
except that at all flight conditions flow in the right duct is slightly greater 

с ‘than in the left duct. Also, during afterburner operation the difference between 
Condition II flow and Condition III flow is not as great in the right duct as it 
is in the left, Man " 


ʻi, “the ratio of the secondary air flow (cooling air flow)to engine air flow during 
noneufterburner operation is shown in Figure 7» At all test conditions and cone 
figurations. the ratio increases with increasing Mach number until a peak value is 
reached at an approximate Mach number of 0,85 after which the values decrease. In: 
: all pases the ratio decreases with an increase in altitude, Condition II and III 
ratios are considerably higher than Condition I values, but differences between 
' Condition II and Condition III values are noticeable only at low Mach numbers and 
at the lowest pressure altitude tested (18,000 feet). At the low altitude | 
Condition III values were lower than those of Condition ІІ, Е 
``. As oan be seen in Figure 8 the ratio of secondary air flow to engine air flow 
during afterburner operation increases with increasing Mach number at all test - 
conditions. Both Condition II and Condition III ratios are higher than those in 
, Condition I. Condition II end ТТТ ratios are approximately equal at a pressure 
altitude of 18,000 feet. But at higher altitudes Condition II ratios аре higher 
than болдї&їбп. TIT ratios and the difference increases with increasing altitude. 


| | 
In Figure 9 predicted secondary air flow to engine air flow ratios are shown for bu 
Conditions II and III along with test ratios for those two conditions at approxi-- 
nately equivalent flight conditions. Predicted values are slightly higher then | 
the test data which have been interpolated to the same flight conditions as the, : CONES 
prediotad data, ^ s | 


Upon, completion of the final Plight of the tailpipe ejector tests, it was discovered. - 
that several shroud attachments had failed which permitted the shroud to move aft 
approximately 0.6 inches. 1% could not be determined if the. failure had occurred on 

- the final flight or on seme previous operation. Inspection indicated that no air 
seals had been broken and probably no leakage had occurred. However, as can be 
seen in Figures 3 and 5, the final flight (Flight 170) check pointe at weight-pressure; 
rabios of 50,000 and 75,000 pounds give values which agree more closely with < C 
Condition I date than with Condition III data as would be expected. This indicates 
that the attachment failure occurred on Flight 170 and therefore air flow and 
pressure data on that flight are probably invalid. АЕ" 


сан 


The чш ái 

ost total pressure Ce - wa is ihe pressure at rw aisi facing total. 
iit Was the pressure at the aft=facing total probe ad ation 694 between tile 
shroud and the tailcone, 


| қ 1 
} 
| 
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OUTER ANNULUS AIR FLOW (Continued) 


As can be seen in Figure 10 the Condition II non-afterburning base differential 
pressures are approximately, equal to the Condition III pressures and both are con- 
siderably higher then the Condition I values, The differential pressure increases 


- with а Mach number increase for all three conditions. The Condition II and ITI 


velues are positive (indicating flow from forward to aft) throughout the Mach 
number range tested, but the Condition I values are negative (indicating a reverse 
flow) at 38, 000 feet altitude below a Mach number of 0.85. 


During afterburner operation (Figure 11) the base differential total pressure again. 
increases with increasing Mach number éxcept during the transonic speeds slightly 
less than M= 1,0, In all cases Condition III values are higher than in Condition 
II, which in turn are higher than Condition I values. Negative values, indicating 
reverse flow, are not encountered under ‘any test condttions. 


sy 


COOLING АЁ TEMPERATURE 4 қ (d 


The variation of shroud total temperature with} Mach number КӨГЕН non-afterburning 


г. Ar arie а و‎ is shown in AA and 15 e К The shroud 


Since there 1в а considerable amount of lag in temperature recording equipment: the 
temperature reading at a particular time depends on the length of time the airplane 
Wag stabilized at that flight condition and on the flight conditions that existed 
 justupráor to the point in question. Therefore’, considerable variation can exist 
іт temperature readings, particularly during the maximum power level accelera~ 
tions where flight conditions were changing continuously. 


COOLING ATR PRESSURE | " Є 


The еш. total pressure ratio variation with Mach number is presented in Figure 14 


for nen-afterburning operation and in Figures 15 and 16 for the afterburning condit 
tion, Тһе shroud total pressure ratio (Pe /Р„) is the ratio of the total pressure 
; Беккера the engine and shroud at tation 684 бо the static ambient pressure. 


During non-afterburning operation the shroud total pressure ratio (Figure 14) 
increases with increasing Mach number and remains at a value greater than 1.0 at 
811 test conditiong, Altitude has no appreciable effect on the pressure ratio. 
There appears to be a a slight increase in ratio with a decrease in the shroud exit 
diameter. " 


The shroud total pressure. ratio does not. very with M Mach айг 88 айка ашу 
during afterburner operation as in nohsaféerburnéng as shown in Figures l5' &nd 16. 
Condition III values increase with increastng Mach number and remain greater than 
Conditions I and II values under all test cdndttions. The higher pressures of 
Condition III ате the result of the degrease jm shróud exit area which allows 
pressures in the shroud to build шары At: subsonic Mech numbers Condition II values 
are less than Condition I values forthe low altitude tests and are approximately 
the same at 38,000 feet даи At supersonic Mach numbers Condition I values. 
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ерісе AIR PRESSURE (Continued) 


ате oe than Condition II. Furthermore бонда йрн: I and II ratios drop sharply 
at 2. Mach ко. е 1. 9, bub the EOD does not onnur in'Donditien TEI: 


"pany ЧЕ. nae. Lab TMP ти cos 


NM А . 
- wut "m LIS ; ы -.. . fey ance luu, | 


цалам 54228 CE тър казаны: 


The variation of shroud азггенект кел ico cl) Utes! ОКУЛ tanla КЕТЕТІН ТЕРІСІН. 
E^ jr nonsaftórburning operation and in Figures 18 to 20 for AILEE IIR operation. 
|. ° "he shroud differential pressure (ДР) is the static pressure between, the engine 
and shroud at Station 686, less the static pressure between the shroud and airplane 
| | structure at Station 636. Negative values indicate a crushing load. 


Ав can be seen in Figure 17, the shroud differential pressure in non-afterburning 
operation decreases slightly with increasing Mach number end remains negative at 
| all test conditions although the pressure increases slightly with altitude increase, 
The Condition II and III values are almost iddfitical at approximate altitudes of | 
18,090 and 28, 900 feet and are both greater than Condition I values, However, the 
difflerence Бабиев Condition І and Condition II and III values decreases with 
altitude and at an approximate altitude of 38,000 feet the difference is negligible. 
For the reason noted on page 5 oe data of Flight 170 appears to be in error, 


. During afterburner operation the shroud differentia] геввиге (Figures 18 to 20) 
‘in Condition I is negative at all test conditions, decreases with increasing Mach ' 
number, atid increases with increasing altitude. Condition II pressure diffenentials 

аге lower than Condition I values in the subsonic region, but are higher at. вирег- | 
вопіс speeds, Condition ТТ values increase with increasing altitude, degneage 
with increasing Mach number subsonically, and increase with increasing Mach number 
in the supersonic region. Condition III values are higher than Condation, I and II 
values and increase with increasing Mach number and increasing Бы of all test: 
conditions. I . arn 


The pressure differentials encountered during the tests did not exceed the design, 
crushing limit pressure differential of 3 inches of mercury. Maximum shroud 
orushing loads recorded during take-off for Conditions I, II, and III were 0.1, 
0.1, and 1,2 inches of dori) respectively. | Ж 


һ 


BASE PRESSURE | - > 


The variation of base pressure coefficient with Mach number is shown in Figure 21 
for noneafterburner operation and in Figure 22 for afterburner Operations The base 
pressure cpefficient is equal to PL. ` Ра » where: : 
: E a f > - 
Pra 5 Pressure at the &ft-facing total probe at Station 694.0 between the shroud and. 
tailcone. 
Pa = Static ambient air pressure. 
Dynamic pressure (incompressible). 
As сап be seen in Figure 21, the base pressure coefficient during non-afterburner 
operation increases with increasing Mach. numbér and remains positive throughout the 
range tested. The condition II and III values are approximately equal айа both 
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BASE PRESSURE (Continued) . 

remain lower then the Condition I values at all test conditions. For the reason 

_ noted on page $ the data of Flight 170 appears to be in error. 

плей afterburner operation (Figure 22) the base pressure аб file вие again * 
ingreaaes with increasing Mach number, until a sharp drop occurs at approximately > 
щ = = 1.0 due to shock«Wave formation. The coefficients then gradually decrease to. 
approximately "МВ. 1.15 where they again begin to increase,  Subsonioally, during 
afterburner брега оп, thene appears to be little difference in the three con- 
figurations, ўл boabove M, = 1:0 she, Condition II and III vakjes are again iz dd 
mately equal 6 & lower. than the Condition I values. 


Base pressures obtained during Condition I dre slightly higher than гану 
reported on early. flights of S/N 53-1787 (Reference ' 94). The repeatability of the 
data presented in this report is more consistent than"that reported earlier and 
therefore is felt to be more correct than the previous data, Data on these flights 
меге obtained from a photo panel while the earlier flights were recorded on tele- 


„№. 


1 


°. CONGLUSIONS 1 Ps 


l. The shroud revisions caused а decrease in air flow through the left cooling 
duct, but the additional flow. through the right duct increased the total flow 
to & value considerably higher than the flow with the. Раа unmodified « 


Ф. Cooling flow is fron forward to aft during all flight conditions except ab Jos A 
` „speed arid high altitude with the original shroud о 


5. Cooling Bir temperatures at all test' conditions were lower with the revised 
shroud than with the unmodified shroud. 


4, Tho cooling air total préssure within the shroud is higher for Condition III 
Taan. for Conditions I and II during afterburner operation. | | E 


` Б, Shroud crushing differential pressures did not exceed the Ps Brandt limit | 
of 3 inches of mercury, 
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(A) Figure 
(B) Figure 


(C) Figure 


(D) Figure 


+ s: 
+ - 


(в) Figure 
(р) Figure 
(6) Figure 
Figure 
Figure 
(K) Figure 
(L) Figure 
) Figure 


Figure 


(P) Figure 


(Q) Figure 1 
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Figure : 
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10 


41: 


12 
13 


14 


| EF-8-178741484 


EF-8-178721418 


EF«8-1787-1460 


fT«8-1787-1485 


` 


EP-8-1787-1534 
EF-8-1787=1535 
ЕР-8-1787-1557 
ЕР-8-1787-1558 
ЕР-8-1787-1569 


ЕГ-8-1787-1487 


EF-8-1787-1486 


ЕҒ-8-1787-1536 
EF-8-1787-1557 
EF=8-1787-1495 
#Р-8-1787-1491 


ЕГе8-1787-1490 


am 


- EF-8-1787-1461 
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Tailpipe Ejector Test - Cooling Shroud Configurations... 


Tadilpipe Ejector Test = Instrumentation Installation. 


Tailpipe Ejector Tests - Cooling Air Flow in Left. Duct; 


, During Non-Afterburner Operation. 


Ft 


Teilpipa Ejector Tests = Cooling Air Flow in Left Био 
During Maximum Power Level Acceleration. 


№ 
Tailpipe Ejector Tests - Cooling Air Flow in Right 
Duct During Non-Afterburner Operation., 


Tadlpipe Ejector Tests ~ Cooling Air Flow in Right 
Duct During Maximum Power Level Acceleration. 


Tailpipe Ejector Tests = Ratio of Secondary to Primary’ 


Air Flow During Non-Afterburning Operation, 


Tailpipe Ejector Tests ~ Ratio of Secondary to Primary 
Air Flow During Maximum Power Level Acceleration. 


Tailpipe Ejector Tests ғ Comparison of Test and Pre- 
dicted Secondary Air Flow to Frimery Air Plow Ratios. 


Tadlpipe Ejector Tests ~ Base Differential Total Ргев= 


sure During Non-Afterburner Operation. 


Tailpipe Ejector Tests - Base Differential Total Pres-. 
sure During Maximum Power Level Acceleration. 


Tailpipe Ejector Tests ~ Shroud Cooling Air Total ` 
Temperature During NoneAfterburning Operation. 


"E 
Tailpipe Ejector Tests = Shroud Cobling Air Total 
Temperature During Maximum Power Level Acceleration. 


Tailpipe Ejector Tests = Shroud Total Pressure Ratio. 
During Non-Afterburning Bperation. 


Tailpipe Ejector Tests - Shroud Total Pressure Ratio. 
During Maximum Power Level Acceleration. 


Tailpipe Ejector Tests - Shroud Total Pressure During 
Maximum Power Level Acceleration - 


Таі1ріре Ejector Tests - Shroud Differential Pressure 


Bur ing Non-Afterburner Operation. 


4 
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b. ENCLOSURES: (Continub) 


| (R) Figure 18 = ЕР-8-1787-1492 Tadlpipe Ejector Tests ~ Shroud Differential Pressure 
| During Maximum Power Level Acceleration "a 50,000. 
| 


(8) Figure 19:2 EF-8-1787-1493 Tailpipe Ejector Tests = Shroud Differential Pressure. 
During Maximum Power Level Acceleration Ws = 75,000. 


EF-8-1787-1494 Tailpipe Ejeetor Tests - Shroud Differential Pressure: 
During Maximum Power Level Acceleration W/s 3 20 , 000; 


t 


' (T) Figure 20 


- 
(U) Figure 21 ЕР-8-1787-1438 Tailpipe Ejector Tests - Base Pressure Coefficients | 


| During Non-Afterburner Operation. se es. va - 


(7) Figure 22 ~ EF-8-1787-1455 Tailpipe Ejector Tests - Base Pressure Coefficients 


During Maximum Power Level Acceleration. 
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This revision is made as а гази of additional investigation after the анам 9. 
of ‘the. original memorandum, This revision is to be attached to the original | 


menevandum e 


Duri&üg the Condition I — the Diss differential total pressure gage whitch 
menawrad pressure. at the forward-facing total probe less the pressure 8% the aft- 
facing total probe (PE, = Py ) at station 694 between the shroud and the tailcone 
was inguf ficiently Bensitivs"to provide accurate data. Theréfore the original 


memorandüm is revised as follows: 


1. Paragraph 6, Page 3: 


“the: ‘base differential total pressure virietion with Mach number is shown in 
Figure 10 Por non-afterburner operation and ih Figure 11 for afterburning. 
The base differential total pressure (Pep ~ Py.) is the pressure at the 
forward - facing total probe Less the pressure Ка the aftefacing total probe 
at Station 694 between the shroud and the tadlicone. The Condition I base 
differential pressure data ere questionable in both non-afterburning and 
aftarburning flight due to instrumentation difficulties. The pressures 
recorded between + .02 inches of mercury are extremely questionable." 


E. Paragraph 1, Page 4+ 


"As can be seen in Figure 10 the Condition II non-afterburning base differ- 
ential pressures are approximately equal to the Condition IIT pressures and 
both are considerably higher bhan the Condition I values. The differential - 
pressure increases with а мас. number increase for ail threg. conditions. The 
Condition TI end IIT v&lues are positive (indicating flow. from. forward to aft) 
throughout the Мади nium aber: range tested, but the Conadi on Í ‘values are 
negative (indicating а Гечвизе flow) at 38,000 fest altitude Бери a Mach 


number of 0:85. However, ав stated in the preceding paragraph the Condition I 
data may be iüvalid." 


5. Paragraph 5, Page 5 (BASE PRESSURE): 


"The variation of base pressure coefficient with Mach number is shown in 
Figure 21 for non~afterburner operation and in. figure. 22 for afterburner 
operation, The base pressure coeficient is equal to Pb = Ра , where: 
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3, Paragraph б, Page 5 (BASE PRESSURE): (Continued) 


LN = Pressure at the aftefacing total probe at Station 694.0 between the 
shroud and teilcone, 
Ра = Static ambient alr pressure. 


а = Dynamic pressure (incompressible). 


Since base differential total pressure data were used to obtain base 
pressures, the Condition I base pressure coefficients in both non-afterburniüg: 
and afterburning flight may be slightly. in error for the reason described on 
Page 5 (Outer Annulus Air Flew). However due to the relative magnitude of the 


pressures used in the calculations (approximately OFA ай Mi Cun Cae mm Қ 
base differential total pressure error would have only a minor effect on the 
base pressure coefficients," 


4, Paragraph 4, Page 6 (Part 2 of the ЛЕП : 


05 Cooling flow is forward to aft at 811 flight conditions for which 
noourate data were available." 
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Evaluation 


References: (а) EFT-P-8-677, Pitch TM Tests on S/N 53-1791 
(b) EBFT-A-8-218, лога, USAF S/N 53-1791, Results of Pitch Damper 
Evaluation at 15, ‚000 Feet Pressure Altitude 
(c) EFT-A-8-245, PS10242 USAF S/N 53-1791, Results of Piteh Damper 
| Bvaluation at 10,000 Feet Pressure Altitude f " 


Date obtained from. exploratory flight tests conducted by F-102A, USAF S/N 53-1791 
indicated that with respect to stability considerations, flight may be safely 

| undertaken with pitch damper operating at true Mach numbers up to 0.95 at altitudes 
greater than 5,000 feet true pressure altitude. Structural considerations were 
beyond the scope of these tests. 


INTRODUCTION 

All 8-10 aircraft having the production pitch damper configuration (i.e., no HEP ' 
peer „чай е) are currently restricted with respect to pitch damper operation to less 

than 480 knots (calibrated airspeed ) below 12,000 feet. In order to raise these 1 
restrictions to Mach 0.95 and 5,000 feet, S/N. 53-1791 was used to conduct a ` ` 
series of exploratory flights into the restricted area, in accordance with 
Reference (a). Tests consisted of accelerations and decelerations between Mach 
and maximum level flight Mach number (approximately Mach 1.0) followed by oleva 
pulses over the same Mach number range. All tests were conducted with pitch- 
damper off and on, and at nominal pressure altitudes of 15,000, 10,000, and 5; 000 
feet, ; 2.25 


OT _ 


DISCUSSION 
ee | 

Flight tests conducted at 15, 000 and 10, 000 feet are described in References 

. b and c. Figures 1 through 6 present airplane response to elevator pulses at 

—b,000 feet. It will he noted that at Mach@.7, with the pitch damper on, e E 

beat damping was obtained (Figure 19, andi а all Mach numbers tested. the. pitch 
damper caused а decided reduction in the initial. overshoot. At Mach numbers 
greater than 0.7, however, the pitch damper caused a deterioration in dynamic 
longitudinal stability as soon as the amplitude of the disturbance was sufficiently 


reduced, and lightly damped short period oscillations resulted. % 


Small amplitude pitch oscillations were КЕР encountered in flying straight and 
ФЕ 27 -level in the ;ested,. The combination of the pitch damper and pilot 

corrective inputs resulted in elevator motion which caused a small Аг diss | 

turbance to be amplified into a preter amplitude sustained, веі аон, . ^ MAS j 
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DISCUSSION (Continued) 


Typical results are shown in Figure 7 for flight at 5,000 feet altitude and 

Mash, 0,92. The oscillation damped out rapidly as soon as the pilot reduced his 
inputs and allowed the pitch damper to handle the disturbance. Peak~to-peak 
amplitudes of the normal acceleration at the C.G. reached 0.8 g's during the 
oscillations. Although this was obviously an undesirable condition, it was not 
uneonbrollable, since the removal of pilot inputs allowed the pitch damper to 
furnish sufficient damping to prevent any serious divergence, Similar oscilla- 
tory: tendencies were observed just prior to some of the pulse inputs (вее Figures 
3 and 5) and could be a result of the pilot tightening his grip on the stick or 
bracing himself or attempting more precise control just prior to the pulse. 


CONCLUSION 


Although the Birplane does not furnish as stable a platform at high subsonic Mach 
nunbers at 5,000 feet pressure altitude as it does at higher altitudes, dynamic 
longitudinal stability is sufficient with the pitch damper either on or off to 
permit flight at these conditions. 
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ENCLOSURES : 

(A) Figure 1 = EF-8-1791«382, 5,000 Foot Pitch Damper Tests, Mach 0.7 . ` 
(B) Figure 2 - EF-8-1791-385, 5,000 Foot Pitch Damper Tests, Mach 0.75 5“ 
(C) Figure $ + EF-8-1791- 884, 5,000 Foot Pitch Damper Tests, Mach 0.8 

(D) Figure 4 ~ EF-8-1791-385, 5,000 Foot Pitch Damper Tests, Mach 0,85 

(E) Figure 5 - EF-8-1791-286, 5, „000 Foot Pitch Damper Tests, Mach 0,9 

F) Figure 6 - EF-B-1791-387, 5, 000 Foot Pitch Damper fests, Mach 0.95 

6) Figure 7 = EF-8-1791-388, Pitch Damper Operation 
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Por Н. К. Спепеу 


Subject: Reporting and Analysis Group Weekly Progress Report for Week Ending 
14 September 1956 . 


TA AERCRAPI : 


1. Wing fence evaluation 
2. Alternate airspeed system evaluation 


Aisphase 88-1791 (J. В. Әзелде) 


Data in Work 


21: Pitch damper tests 


Airplane 53-1794 (R. А, Elms) | - 


Deba, im Work 


Le, Wing, &irloads investigation: 
(аў Снаск of pressures on right wing against the pressures: on. the Left. 
| wing (Might 12 and 17) 
2. Investigation of strain gage data (Flight 15 thru 21) 
'$. Inoperative instrumentation determination (Flight 22, 23, and ER) 
4. Might history of fuel remaining (Fight 24) 
Б, Angle of attack at peel "рия" (ALD flights) 
6, Revision of moment of inertia calculations for new weight and 0.0. 
Location 
7. Maneuver flight histories fuae 22, б and 24) 
В. Strein gage output check (righ i. 21. and 24) 
oe Determination of control surface viosition as a function of "g " loading, | 
.., stick fonce, Mach number, altitude, and Q pot pressure (Flight 21 end 2%): 
190. Air loads data curves for August: Progress:Report. 
11. Investigation of instrument faidu пе qt high و"‎ 
. maneuvers 
12. Check of photeparnsd pressure 58598 against 6.48.6. pressures at 142, Зуй, 
and 5 Ug" wind up Бота. maneuvers 


` during wind up turn 


a 


1, Inve — | shows good çonrëlation between the manáfold pressures : 
| (280%, and 7005) arid pressure adonido. Prue Mach number appears to have, 
no effect on the тёш ОЙ PpressuWess - Anbüent pressures are equal | or. 


nearly equal to К = + pressures d. add. tümes. 
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EDWARDS AIRCRAFT (Continued) .. "E 


` Airplane 53-1794 (Continued) 
Discussion of Data (Continued) 


2. Due to the gradual deterioration of data traces it was found necessary 
to remove Number One tape recorder from the atreraft for either repair 
or replacement. 


3. During the performance of the wind-up turns. at high " several tracks 
on tape recorder Number : Оше consistantly dro op ont. the Дена of 
malfunctioning Nuber One tape recorder might alas correct thits data 
drop out. Therefore a further investigation wil be made when the 
correction and installation has been completed,. 


Airplane 53-1798 (E. C. Laydeman) 


Data in Work 


1. Transonic buffet investigation 

2. Evaluation of the eleétrónic pitch "g" limiter 
3. Landing gear fairing loads tests 

4. Aft C.G. tests 


Discussion of Data 


Flight testing is considered to be satisfactorily completed on the electronic 
pitch "g" limiter. ; 


Airplane 53-1813 (E. С. Leudeman) 
Data in Work 
l. Side stick evaluation 


Airplane 5451380 (J. E. Stengel) 


Data in Work 


1. Sundstrand negative "g" tests 
2. Landing gear loads 

3. Dive brake tests 

4, Afterburner relight tests 


Discussion of Data 


4 
1. The Sundstrand фра with the negative "p" valve installed indicated that. 
A.C, power failure occunned after recovery from negative "g" conditions. 
and the system returned to normal operütión from recirculation. The 
charge pressure fluctuated during negative “Ей maneuvers but recovered. 


for a proximately 2 seconds. wh When the 5 yeten was returned to normal . 
operation, The changé pressure, then - FBS „ Волдомей by Toss. of А.С. power. 
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1. Міні 1 and 2 engine duct antice heat release and weight flow сош- 
раба йоне: and piel si; 
2. а of Ee 


ие сти 


b. Bete iiin of the water catch by the engine, inlet ducts under icing 
conditions às defined in USAF Specification 48395-С 
26. Set up of data recording procedures and forms to be used in the hot дау 
ground support tests 
Te Preparation of instrument calibrations for compartment heating and. 
cooling teats 


| Dagouseéon of Data 

| Analysis of flight test temperature and pressure data indicates that 

| sufficient heat is supplied to the engine inlet ducts to prevent duct icing 
,under any flight condition. 


Miri ene 54-1390 (B. Wallagh) 


‘De аза in Worle 


1. Investigation of roll-off during high speed pull-out. 


Date in Work 


1. Pylon launch movie report 
2. Final summary repott MB=1 program i 


ane 55-1788 (E. В. Meyers) 


Airp] 
те 


E Two inch rocket jump angle 
2. 2. "T$" rocket jump angle 
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HOLLOMAN AIRCRAPE (Continued) 
Airplane 55-1768 (Continued) 


Discussion of, Data 


` A comparison of rocket jump angles et similar firing conditions indicates’ 
that, the 2, 76" jump адре obtained is 1.5 ~ 2:40: degrees higher than. the 


200! jump sng les 


Ай Tandtbon дейау of (0025 seconds and a launch delay 


of .072 ssconds (Жігер movement vill rocket clear of tubes) was used in 


jump angle: СР Е 


Airplane: 8851793 (E. R. Me: 


rene) 


Data in Work 


| | и и 4 ` | в 
l. Missile Bay Boor Flutter | | 
2. Armament gear loads 


Discussion | of Data " 
1. 


Altitude., Damping was satisfactory and loads were within limits. 


Airplane 5391797 (Е. В. Meyers) 


= 


LM 
saggy y жаа Че ж 


= 


. 


Data in Work 


1. MB-l rocket firing 
2. Rail launch movie report 


Discussion of Data 


1. A total of eight consecutive firing flights have been conducted with 
negligible engine геврбнае, 


dynamic responsé do nôt appear се аса] at any condition tested.” 


irpleze 63-1806 (E. В. Meyers) 
Pata in Work 


1. Oscillograph, pilots panel, and photopanel calibrations 


Discussion of Вафа | 
l. A complete set of calibration curves (oscillograph, photo-Benol, and 


pilot's panel) were made by the analysis group. 


The airoraft 18. 
scheduled to depart: for Holloman 18 September .. 


The Last point of the flutter program was flown - Mach 1.2 at ETI 000 Teet 


Pressures, temperatures, skin strains, and. 
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Airpkane „База $54. | (Ra Gs. Rice) 


рез. ‚ Worle 


| 1. ішекте armamént hardware testis 
` 2, Ehgine Gperating characteristics бер adeo tie firing 


. Í , 
Dita | ' 1 


Rin 


| Діношевіовь оў, 


ri 


1% Коле operations, ‘of the missle — ‘doors and. forward: launchers a 
ар) узо mate 1.1 My &ghes very Вадогабшу wath X02602, S/N 5533095 
he during біта testa. Launcher cylinder forces 818 not exceed’ the loads 
їчї, | 


г. Misstles were fired from 5 flights, nunbers 9, aM. and 12 et ‘altitudes 
of 30,000, 49,000, and 51,000 #66 pressure edititude to determine , 
missile exhauat effects on engine characteristics. Preliminary data’ 

from missile firing phase periods showed pressure losses (P 7) of 

u 1, and ms respectively. ч Since no instrument саларға РР 


Reports , I |o Title | m | Report No. 


53-1791 Pitch Dampér Operation *Z0-8-512-BO 
53-1798 Evaluation of Ram Air Turbine Door Load a i 

_ Flight Tests | БЕТҺД-8-258 
5341799 ^ — Armament Gear Operation ` i *26-8=512980 
54: 1551 " Response of the Small Tail TF-102A Airplane . 

В S/N 54-1351 During Abrupt Aileron Rolls  *.  EFT-A-8-260 
54~ 1,380. Engine Air Starts - *Z0-8-512-80 
64-1380: Afterburner Conpenent ‘Tanperabure: | EPT-A-8-253 
54-1389 Jet Pump Cooling Test EFT-A-8-255 | 

- 54-1390 Large Tail Flutter Test EFT-A-8-254 
*Flight Operation Report F-102 Development Program for Week er 9 September 
1966, dated 14 September 1956. 


EF-8-1794-1724 Strain Gage Readings 
EF-80-1794-230-233 Manifold Pressures 
ЕР--8-1794-234 Moment of Inertia About Airplane Axis 
ЕР-В-1797-79, 80, 81, 82 = МВ-1 Firing Flights 34, 35, 36, 37, and 44 
EF-8-1797-77, 88, 91 МВ-1 Firing Flight 48 | 
Е?-8-1797-95 MB-l Firing Flight 47 | 
EF-8-1797-84, 86, 87, 89, 90 МВ-1 Firing Flight 49 
EF-B-1797-85, 92 MB-1 Firing Flight 50 - 
ЕСЕН 95 MB-1 ради 61 


~8-1797-06'MB-1 Paring, FIC D E N TI ic 


| 
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Preliminar Graphs (Continued) 


EF=§41390-1 thru 3 In Flight Flutter Characteristics: 
ЕР-8»1799-195 and 196 Armament Cycling Sequence 


b 


REPORTS IN WORK 


Airplane 
Numbar Subject 
" 52-7995 Final Summary Report 
1 527995 Climb Performance, YF-102 Final Report 
52-7995 Wing Tip Air Loads Final Report 
53-1780 Final Summary Report 
63241781  '' :' Sound Pressure Evaluation (Memo) 
53-1783 Final Summary Report 
53-1787 Effect of Tailpipe Bjector on Engine Cooling Airflow (Memo) 
53-1787 Alternate Airspeed System Evaluation (Memo) 
53-1788 Two-Inch Rocket Jump Angle (Memo) xod 
531788 САК-1 Missile Trajectory Summary (Memo) 
5321791 Pitch Damper Evaluation at 5,000 feet Altitude (Memo) 
‚ 92-1795 ` Missile Bay Pressures (Memo) Е 
53-1793 ~ Summary of Armament Door Flutter Tests (Memo) 
5341794 Air Loads (Memo) - 
53-1794 / Monthly Progress Report 
53-1799 Summary of МВ-1 firings (Memo) f \ 
53-1797 | MLG Link Loads 
| 58-1798 and 
6321787 « Summary of Р-102А RAT performance (Final Report) 
52-1798 Evaluation of the Final Interim Trim Servo (Memo) 
53-1798 and Evaluation of High Speed Lateral-l"irectionel Oscill&tions Encountered 
. 521 791 on Ё=102А Aircraft and the Effect of Corrective Measures (Memo) 
53-1799 , Weapon System Evaluation (Final Report) р 
5041813 and Summary of Investigations Concerhing the Roll- -Coupling and Lateral 
52-1787. Response Characteristics of the F-102 Airplane 


55-1797 ànd Summary of Armament Door Flutter Tests (Memo) 
| 55-1806 апд 
53-1788 


| 535-1798 | Evaluation of the Slectronic pitch "g" limiter (Memo) ` 
54-1351 and Buffet Investigation (Final нер” 
54-1353 | 
5471580 Afterburner Component Temperature Survey (Memo) 
| 54-1380 Linear Thrust Fuel Control Évaluation (Memo) 
| 54-1380 | Landing Gear Loads (Memo) 
56-452. Variable Ramp Data Analysis Procedure (Meme) | а 
56—455 ç Proceduring for Calculating Air Load Shear, Moment & Torque for e= 7 
. Wing and Tail (Memo) 
ҮРе102 12. Control, YF-102 Final Report (52-7995, 53-1799, and 
i 58-1780 
УРы102  - su ree сев Final _Report (2221500; 53-1779, , 85-1782 and. 


` — ҮС ч — ` w —— ү, дим et ` 


мыч... ls. 


©, 2%: а 24 
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ҮҒе102 and 
YF-102A 
‚ Fel02A 
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REPORTS IN WORK (Continued) 


Powerplant Performance, Final Report (52-7995 and 53-1787) 


Summary of Buzz Investigation (55-1787 and 595-0791) (Final Report) 


fo: I. Edelstein | 
Flight Test Group Engineer 
Engineering Flight Test 
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^ BiteA-8«261- 
EC [3 
Date ё 12 September 1956 
p^ | 
Tot | Distribution Noted | 
Subject Minutes of Meetang Held 6-7 eae: 1956 to Discuss Instrumentation 
Calibrations and Status Reperts ES 
| Attendance: Ne G. Kirby У. : 2. ' ај. E. Stengel, и 
D AE R, Le Meredith па d, F. Reidy i 
E. C. Laudeman . Rod | С, Е, Carpenter 
J. T. Lack | 
i l. This meeting was held to review the problems encountered in data reduction 


associated with instrumentation calibrations and status reports. 


2. After a brief disoussion of a general nature, Mr. Kirby and Mr. Meredith 
worked with each leadman to obtain specific information. A final discussion 
| was then held to determine how the flow of required information пау bo. 
| improved. | 5% 


3. "The particular problems associated with the instrumentation status reports. 
жеге to be discussed further with cognizant, personnel at EAFB. MP 

h 5 S r 
x 4. It was agreed that standardization of calibration procedures, at least to 
| some extent, is necessary. With respect to preparation and utilization of; 
‘calibration curves the EFT Analysis group agreed to submit recommended’ `` 
| scales to EAFB to facilitate use of these curves in data. reduction. ғ Ihe ` - 
following is recommended. : | 


(а) ‘Use "inch" graph paper Гог all data that require measurement, such ав 

` data recorded with oscillographs. .For other calibrations, use either 
inch" or "centimeter" graph paper considering scale lengths, plotting 
convenience, readability, etc. | 


(b) In general, the following scales are considered standard and ‘should be 


: used: i 
ш * 77 
| | a У 
| Let one inch or .) '$ ((1 X 10“ unita of faction, 
two centimetera) (2х 10% " m ч , OF 
(4 X 10X " t tt 


* 
| Where x is zero or &n integer, either plus or minus. 


(c) In particular, recommended telemetering frequency presentation is 

^ "given in Figuresl, 2, and 5. For altitude, airspeed, indicated tomp- 
erature, and engine speed correction curves, recommended scales are 
given in Figures 4 and 5. Except for indicated temperature, these | 

| correction curves will require continuation and/or elimination of part 

of the correction scale for the various instruments. 
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“ 
(8). The title block should eontaiñr: 


Prepared by С 227 | 


Approved Бу“ 


Approved by 


M, I. Edelstein 


Enclosures: (A) -Figure 1 - Recommended Telemetering Frequency Scales, "m 
sw (1.7 to 7.35 KC) FA 
(B) Figure 2 - Recommended Telemetering Frequency Scales, 478% 
(10.5 to 70 KC) 
қ | (C) Figure 3 = Recommended Telemetering Frequency Scales, +15% 
(22 to 70 KC) ; 
(D) Figure 4 - Recommended Seales Рог Airspeed and Altitude. 
fs “ Correction Curves | 
É (E) Figure 5 - Recommended Scales for Indicated Temperature and 
" ‚ Engine Speed Correction Curves: . 
Distribution: V. L, Allwardt/F, L. Cook (4) 
; R, L, Johnson 
G. W. OtHare/G, Hofeller , 
А, B. Treffer 
R, E, Strayer 
W. W, Withee/H. К. Cheney ' 
M, I. Edelstein/R. M. Kuhns/R. H. Chausse 
J, Je Beckman қ 
Т. Le Maloy 
.H. E, Seibert 
S. B. Stevens 
я N. с. Kirby (6) 
| R, L. Meredith 
L.e 4. Gaber 
G. Tresch 
С. F, Carpenter 
File (3) | + 


